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ABSTRACT
PRENATAL EXPOSURE TO COCAINE AND OTHER SUBSTANCES
ITS EFFECT ON NEWBORN BEHAVIOR AND
SUBSEQUENT ATTACHMENT BEHAVIOR
MAY 1997
CYNTHIA L. BOMBARDIER,

B.S., WESTFIELD STATE COLLEGE

M.Ed., UNIVERSITY OF MASSACHUSETTS AMHERST
Ed.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by:

Professor J. Kevin Nugent

The effects of prenatal substance exposure on newborn
behavior and subsequent attachment quality was investigated
in a sample of 29 drug-exposed infants.

Participants in

this study were part of a larger sample of high-risk women
and their infants enrolled in a longitudinal study.
Data regarding prenatal substance use,
delivery, was available for 17 infants.

4 weeks prior to

Prenatal substance

use data were obtained from substance use histories,
obstetrical and neonatal medical chart reviews and case
manager notes.

Frequency of substance use was reported as

either >1 time per day,
1-2 times per week,

1 time per day,

3-6 times per week,

1-3 times per month and unknown.

Qualitative substance-use data were converted to
quantitative data and were correlated with newborn behavior
(NBAS Lester clusters and Als dimensions).

At 1 month,

maternal report of prenatal substance exposure 4 weeks prior
to delivery was significantly associated with
cluster of the NBAS.

the reflex

Increased amounts of drug-exposure was

related to an infant displaying an increased number of
abnormal reflexes at the 1-month NBAS assessment. NBAS
individual items;

inanimate auditory stimuli and self-

quieting were found to be positively related to attachment
security,

suggesting that infants with these abilities may

appear more attractive to their caregivers,

thus helping to

create a more positive "goodness-of-fit" between infant and
caregiver.
Prenatal substance use throughout pregnancy (n=13) was
found to be positively associated with security of
attachment
study (i.e.

(p =

.03).

Other factors undetected within this

social support), may have influenced

interactions between infant and caregiver and subsequently
increased the potential for secure attachment.
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CHAPTER

I

STATEMENT OF THE PROBLEM

Little is known of

the effects of prenatal

cocaine

exposure on the developing attachment relationship between
infants and their caregivers.
prenatal

Although the effects of

exposure to cocaine on infants has received

increasing attention in recent years,

studies have

concentrated on the medical and neurobehavioral domains.
Two recent
emotional

studies have begun the
effects of prenatal

Studies

investigation of

socio-

exposure.

investigating medical

complications related to

cocaine use during pregnancy have found increased rates of
spontaneous abortion,

abruptio placentae,

premature onset of labor
Gromisch,

1987;

Hadeed & Siegel,

Chasnoff,

(Bingol,

Fuchs,

Burns,

Schnoll,

stillbirths and
Diaz,

Stone,

& Burns,

&

1985;

1989).

Decreased infant birth weight and length,

reduction in

head circumference and an increased risk of prematurity
(Bresnahan,

Brooks,

& Zuckerman,

1991;

Cherukuri,

Minkoff,

2

Feldman,
Ferre,

Parekh & Glass,

1991;

Sepkoski,
Phibbs,

1988;

Hadeed & Siegel,

Seifer,

1991)

Peucker,

Handler,
1989;

be related to prenatal
and Zuckerman,

1991).

between medical

Lester,

McLaughlin,

are neonatal medical

Kistin,

Davis,

&

Corwin,

& Golieb,

1991;

complications reported to

cocaine exposure

(Bresnahan,

Brooks,

Clarifying the specific relationship

complications and child variables has been

hampered because researchers have had difficulty finding
groups of women who have used cocaine as a single drug and
who remain matched on other variables,
care,

nutrition and medical

(Kosofsy,

1991;

Several
effects of

Zuckerman,

such as prenatal

complications during pregnancy
1991).

studies have investigated neurobehavioral

cocaine on the prenatally-exposed infant.

the Neonatal Behavioral Assessment Scale

(NBAS)

researchers

have found that prenatally cocaine-exposed infants
decreased ability regulating sleep and alert

Using

show

states,

poorer

habituation to aversive stimuli and are more likely to
exhibit abnormal

reflexes

(Chasnoff,

Chasnoff,

Schnoll,

& Burns,

Burns,

Burns

1985;

& Burns,

Chasnoff,

1987;
Griffith,

3

MacGregor,
1991).

Dirkes,

& Burns,

1989;

Eisen,

Field,

& Bandstra,

Other researchers have found infants exposed

prenatally to cocaine score low on the habituation cluster
of

the NBAS

(Eisin et al.

1991).

Reports detailing long-term outcome of
infants have been few.

Studies have linked prenatal

substance exposure to poor growth,
development,
(Chasnoff,

disorganized play,

1989;

Phibbs,

Bateman,

Howard,

1989) .

cocaine-exposed

Handler,

Anecdotal

and learning disabilities

Kistin,

& Schwartz

delayed language

1991,

Davis,

& Fere,

Rodning,

1991;

Beckwith,

&

reports have suggested that

infants prenatally exposed to cocaine are at risk for
presenting with distractibility,
and aggressiveness

(Finnegan,

hyperactivity,

1991).

impulsivity

No differences have

been found in overall performance on measures of cognitive
development as assessed by the Bayley Scales of
Development
infants

(BSID),

scored 2

although a higher percentage of

these

or more standard deviations below the mean.

A difference was discerned when the type of
investigated.

Infant

items

failed was

On highly structured items of the BSID the

4

cocaine-exposed infants performed at an age appropriate
level.

Difficulty was exhibited with BSID items which were

unstructured or required attending to several
time

(Chasnoff,

Griffith,

Freier,

& Murray,

items at one

1992;

van Baar,

1990) .
In terms of the socio-emotional development of
prenatally exposed to cocaine,
equivocal.

the research is

Quality of attachment

Rovine

(Ainsworth,

& Taylor,

Blehar,

1984;

syndrome)

(Cicchetti

populations of
Cicchetti,
Erickson,

Sroufe

(i.e.,

& Serafica,

children

Barnett,

Waters

& Wall,

Belsky & Isabella,

with specific risk factors,

& Egeland,

1981)

1989;

1985).

healthy
1978;

1988),

prematurity,

Belsky,
children

Down's

and in atypical

(Belsky & Vondra,

Braunwald,

sparse and

in primary relationships

has been assessed in many studies of normal,
children

infants

1989;

Crittenden,
To date,

Carlson,
1988;

two published

studies have systematically investigated the quality of
attachment among populations of drug exposed infants and
their primary caregivers.

5

A 1989

study by Rodning,

Beckwith & Howard,

majority of their drug-exposed infants to be
attached.

The high rate of

found that

insecurely

insecure attachment was

attributed more to the child's postnatal
environment

found the

caregiving

than to their prenatal drug-exposure.

They

infants remaining with their biologic parent

(versus extended family care or foster care)

faced an

increased risk of developing an insecure attachment
relationship.

Of the eight drug-exposed infants raised by

their biological mother,
insecure attachment.

all but

one demonstrated an

Seventy-five percent

(3

of 4)

children raised by a family member as well as 50%
of

of

(3

the

of

6)

the children in stable foster care were classified as

secure.

A second study

(Rodning,

also found the majority of
drugs to be
However,

Beckwith,

& Howard,

1991)

infants prenatally exposed to

insecurely attached to their caregivers.

no difference in attachment quality was discerned

among the three caregiving subgroups
extended family member,

foster care).

(biological mother,

6

The effects of
infant's

change in primary caregiver during the

first year was of

interest to these authors.

No

differences were found in quality of attachment between
infants who had experienced a change in caregiver versus
infants who remained with a stable caregiver throughout

the

first year.
Research investigating the significance of
and frequency of prenatal

the timing

substance use on attachment

security has not been conducted.

As

the effects of drug

usage on the developing attachment relationship are studied,
the quantity and frequency of prenatal

substance use would

seem to be an important risk factor to investigate.
Because these infants are often placed in a variety of
caregiving environments
care,

foster care)

(biological mother,

and experience changes

extended family

in caregivers

among these environments during their first year,
important
changes

it will be

to study what effects the environment as well as

in primary caregiver have on attachment

security.

7

Purpose of
This

the Study

study investigated the quality of attachment

infants who were prenatally exposed to cocaine.
question was as

follows.

Does prenatal

affect a newborn's behavior at

in

The primary

substance abuse

1 month of age and

subsequently effect the quality of an infant's attachment
security to his/her caregiver at
substance usage,

15 months of age?

its timing and frequency of use,

Prenatal
was

compared with the quality of attachment as assessed at

15

months of age using the Strange Situation paradigm
(Ainsworth,
attachment

Blehar,

Waters

& Wall,

The assessment of

security was placed on a continuum of quality

ranging from optimum security
unfavorable

1978) .

(secure-B3

infants)

to

security.*

Prenatal drug exposure has been found to effect
neurobehavioral

capacities of newborns

(Chasnoff,

1991;

*Rank ordering of attachment security will be as follows: B3=3;
B1,B2,B4=2; A1,A2,Cl,C2=1.
A discussion of attachment classifications
follows in a later section of this paper.

8

Zuckerman,

1991) .

Chasnoff

(1989)

found infants prenatally

exposed to cocaine were unable to reach alert
attend to visual

or auditory stimuli.

further been described as jittery,
to care

for

(Griffith et al.,

physiologic and behavioral

infants have

irritable and difficult

1989).

systems

These

states or

Regulation of

is an infant's

the

first task

in the development of attachment with a significant other.
Deficiencies

in these domains place an infant at-risk for

developing an insecure attachment.

Determining prenatal

timing and frequency of drug exposure and seeing if a
relationship exists between drug exposure and subsequent
attachment

security appears

to be an important

discovering predictive markers of

step in

future development.

Prenatal drug-exposure and its effect on a newborn's
behavior and subsequent attachment relationship are
important

factors as one attempts

to understand the

developmental process of attachment within atypical
populations.

Information concerning risks and effects of

variables not necessarily experienced by

"normal"

populations may guide professionals who design and implement

early intervention for at-risk infants and maternal
substance use programs.

10

Developmental
An infant has
first

15 months of

months and beyond)

Issues.

four developmental
life

(Bowlby,

an infant

physiologic and behavioral
beyond)

the infant

Significance and Rationale

is

tasks during his/her

1980).

Initially

(0-3

striving to regulate his

states.

Between 2-6 months

is establishing reciprocal

exchanges with those around him.

(and

socioemotional

His third developmental

task is a coordination of attention to objects and events
during social

exchanges.

and 12 months of age.

This generally begins between 5

Between 6-15 months,

an infant

establishing his/her first attachment relationship.
infant

is
The

is not expected to accomplish these developmental

tasks unassisted.

An infant's caregiver must be able to

read his/her infant's communications and respond
appropriately to assist
developmental

in the

facilitation of these

tasks.

Infants exposed to drugs prenatally may be less
available

(due to increased irritability,

decreased ability to regulate sleep/alert
neonatal period for interactions,

restlessness,
states)

during the

which may delay the

11

initiation of
infant.

social

reciprocity between caregiver and

Quantity and frequency of maternal

be related to her ability to read the
sensitively respond.

substance use may

infant's

cues and

Although this has not been studied

directly,

responsivity to infant's cues has been shown to be

important

in the development of

relationship.

(Ainsworth et al.,

the secure attachment
1978).

CHAPTER

II

LITERATURE REVIEW

Little is known of

the effects of prenatal

cocaine

exposure on an infant's developing socio-emotional
capacities.

Early studies of

concentrated on obstetrical

cocaine-exposed infants have

complications,

complications and neurobehavioral

perinatal medical

effects.

Recent studies

have begun to investigate the long-term developmental
effects of

infants prenatally exposed to cocaine.

Methodological
possible
exposure.
1994),

short-

issues complicate the certainty regarding the
and long-term effects of prenatal

cocaine

Among the difficulties cited by Zuckerman

are accurate

identification of users,

measurement of quantity and frequency of
concurrent use of

(1991,

uncertain

substance use,

cocaine with other substances,

timing of

the exposure during gestation and sample selection bias.
Many studies

investigating the effects of prenatal

exposure

to cocaine are found to have one or more methodological
difficulties.

Despite the methodological difficulties,

13

common medical

and neurobehavioral

effects have been found

in infants who were prenatally exposed to cocaine.
Cocaine use during pregnancy has been found to be
related to an increased rate of
abruptio placentae,
onset of
1987;

labor

Siegel,

stillbirths and an increase in premature

(Bingol,

Fuchs,

Burns,

Schnoll,

Chasnoff,

Diaz,

Stone,

& Burns,

& Gromisch,

1985;

Hadeed &

1989) .

The most common medical
head circumference
(Cherukuri,

1988;

effects have been a smaller

(Cherukuri,
Hadeed,

Zuckerman,

1991;

Handler,

Gillogley,

Kistin,

1988),

1989;

increased risk of prematurity

1990;

spontaneous abortions,

Phibbs,

1991)

(Bresnahan,

Evans,

Davis,

low birth weight

Hansen,

& Ferre,

and an

Brooks,
Samuels

&
& Batra,

1991).

Other studies have focused on the neurobehavioral
outcome of

cocaine-exposed infants.

Investigators have

evaluated infants prenatally exposed to cocaine for evidence
of withdrawal

symptoms at birth.

Using a scoring system

developed for infants withdrawing from narcotics at birth,
(Finnegan,

1984),

researchers have noted cocaine-exposed

14

infants to display symptoms of
incessant

shrill

muscle tone,
Disney,

crying,

irritability,

inability to sleep,

hyperactive reflexes and tremors

1992) .

However,

common and less

these

symptoms

restlessness,
increased
(Hawley &

tend to be less

severe than in infants exposed to narcotics.

Other researchers

interested in neurobehavioral effects

beyond the newborn period have used the Neonatal Behavioral
Assessment Scale
most

(NBAS)

common effects

in regulating his

(Brazelton & Nugent,

1995).

The

found have been the infant's difficulty

sleep/alert

states,

poorer habituation to

stimuli and an increased likelihood of exhibiting abnormal
reflexes

(Chasnoff et al.,

1985,

1987;

Eisen,

Conflicting findings were reported by Coles,
Smith,

James

& Falek

(1992)

et al.,

1991).

Platzman,

who administered the NBAS to

infants who were exposed to cocaine and infants who were
exposed to cocaine and alcohol.
reported NBAS
groups.

Coles et al.

scores within the normal

range

(1992)
for both

These authors did find a between group difference

on autonomic regulation and reflexes.

Studies using the NBAS

beyond the 3 week period following birth have found

15

relationships between prenatal
newborn behavior
Cabral,

(Coles et al.,

Mirochnick,

substance exposure and
1992/

and Zuckerman,

1996).

observed a greater number of abnormal
exposed group vs.

Tronick et al.

examination,

(1996)

Coles et al.

reflexes

(i.e.

3

and 14 days).

found at a 2

reflexes,

to 3-week NBAS

poorer state

regulation and poorer autonomic stability.
associations were not
in these

These

found at the newborn examination.

studies

suggest that varying results

in newborn behavior may be due to the timing of
administration of

& Kliegman,

period.

following birth)

(Singer,

1991).
the

cocaine beyond the newborn and early infancy

Initial

found

the

Only recently have researchers begun to look at
effects of

The

the NBAS during the neonatal period

(ranging from 12 hours to 3 weeks
Garber,

in the drug-

infants prenatally exposed to cocaine to have

an increased number of abnormal

findings

Frank,

the control group at the 28 day NBAS

examination than previous exams
Finally,

Tronick,

findings

from longitudinal

studies

comparing infants prenatally exposed to cocaine with a

16

matched control group
of maternal

age,

(matching was performed on the basis

race,

and socioeconomic status),

mean difference in Bayley Scales of
(BSID)

(Chasnoff,

Beckwith,
Cairns,

Griffith,

& Howard,

1989/

Baley & Kliegman,

Freier,

found no

Infant Development
& Murray,

1992/

Rodning,

Singer,

Yamashita,

Hawkins,

1994) .

Cocaine-exposed infants

scored within the average range but had significantly lower
scores

than the comparison groups

Howard,

1989/

IV Edition,

(Rodning,

Beckwith &

Singer et al.

1994).

Using the Stanford-Binet

Griffith et al.

(1993)

found children prenatally

exposed to cocaine and other drugs to score significantly
lower than the control group on items of verbal
Chasnoff et al.
item analysis of
infants

(1992)

and van Baar

(1990)

reasoning.

conducted item by

the BSID which revealed that drug-exposed

failed similar types of

items.

These

infants had

difficulty with BSID tasks which involved language as well
as

items which required the child to structure the task

himself.

No pattern of

control group.

The

item failure was

items

spanned the domains of

found within the

failed by control group infants

cognition,

language,

fine-

and gross-

17

motor development and occurrence was
Stanford-Binet

IV Edition,

sporadic.

Griffith et al.

Using the

(1993)

found

children prenatally exposed to cocaine and other drugs to
score

significantly lower than the control group on items of

verbal

reasoning.

Griffith et al.

also found that the drug-

exposed children had a preference for "easy"

tasks.

Although no differences were found in cognitive development
across different
versus

caregiving environments

foster care)

(biological mother

children in drug-using households were

found to be delayed by 1 or more standard deviations on the
verbal

reasoning cluster of the Stanford-Binet

recently,

IV.

More

3 month olds exposed prenatally to cocaine and

other drugs have been found to have impaired arousal
regulation

(Mayes,

Bornstein,

Chawaiska,

Haynes

& Granger,

1996) .
Researchers
& Vondra,

1995)

(Rodning,

Beckwith & Howard,

1989;

Metosky

have looked at the quality of play of drug-

exposed 18-20 month-old infants and have found the infants
to exhibit play which was
scattering,

batting,

"disorganized and characterized by

picking up,

and putting down the toys

18

rather than sustained combining of
curious exploration"
Researchers
development of

(Rodning,

toys,

et al.

fantasy,

1989,

pg.

1989;

interested in the socio-emotional

infants prenatally exposed to drugs have

Rodning et al.

defined by Bowlby as
(with)

1991) .

(Rodning et

Attachment behavior is

"proximity to an attachment

figure

a predictable outcome...whose evolutionary function

is protection of
p.

or

283).

based their investigations on attachment theory
al.

play,

766).

the infant

During an infant's

from danger"

(Bretherton,

1992,

first weeks and months his/her

social behavior becomes more complex and integrated.

Crying,

grasping and smiling are infant behaviors described by
Bowlby as proximity-promoting behaviors which become
increasingly directed and focused towards a primary
caregiver.

As

and engages

the

learns what

to expect

is achieved,

the caregiver responds
infant

in social

to an infant's

interactions,

from his environment.

the infant

cries

the infant

Once locomotion

is able to use his/her attachment

figure as a secure base for exploration of

the environment

and as a safe haven to which to return for reassurance

19

(Ainsworth,

1969).

These experiences between infant and

caregiver are thought to be represented for the infant,
an internal working model of

as

interaction-based expectations

regarding his/her caregiver's availability and
responsiveness
To assess

(Bowlby,

1982).

the socio-emotional development of an infant,

researchers have used Ainsworth's
(Ainsworth & Wittig,
1978).

1969;

Strange Situation Paradigm

Ainsworth,

Blehar,

Waters

& Wall,

Infant behavior exhibited in the Strange Situation

Paradigm is believed to be a reflection of the relationship
history of

infant-caregiver daily interactions.

During the Strange Situation,
her infant and a

'stranger'

standardized assessment

the primary caregiver,

participate in a semi-

composed of eight 3-minute episodes.

The episodes are designed to create a situation of gradually
increasing stress

for the infant.

introductory episode,
in an unfamiliar,

is observed with his mother

but otherwise nonthreatening environment

(laboratory playroom)
novel grouping of

the infant

After the brief

to see how easily he will explore a

toys.

While the mother is

still present,

20

a stranger enters
towards the

the room and makes a gradual approach

infant.

Subsequent episodes

infant with the stranger,
the
of

a reunion with the mother,

infant alone and a second reunion with mother.

leaving

Scoring

the Strange Situation permits an experienced coder to

qualitatively place the infant
classifications
B-l,

involve leaving the

B2,

during

B4,

A-l,

(B,

A2,

"reunion"

Overall,

A,

C1;

C)
C2)

into three main

and one of

8

sub-categories

based on the infant's behavior

episodes with his/her caregiver.

the Secure;

Group-B infant

is

characteristically a more positive infant than the
Group-A or Group-C infant.

The

secure

Insecure;

Interactions with caregivers are

more harmonious and he/she cries less than infants
A or C.

(B3,

in Group-

infant uses their caregiver as a secure

base from which to explore an unfamiliar environment.

The

Group-A infants are conspicuously observed as avoiding
proximity to or interaction with their mother during the
reunion episodes.
the mother,

The infant

is observed to either ignore

greet her casually,

turning away,

moving past

or mingle a greeting by

the caregiver or averting her
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gaze.
of

A Group-C infant often show strong proximity seeking

the caregiver.

During the reunion episodes,

proximity seeking is

combined with

Upon contact with mother,
than infants

the

in other groups,

"C"

"maladaptive"

this
behavior.

infant will appear angrier

or he will be conspicuously

passive.
Researchers

investigating normal,

maltreated and/or

high-risk samples have reported difficulties

in assigning

every infant to an A,

(Crittenden,

1987;

Sc

Main & Weston,

Chapman,

1985) .

or C classification

1981;

Radke-Yarrow,

Cummings,

"strategy"

for dealing with the mildly

episodes during the Strange Situation.

unclassifiable

Kuczynski

These infants do not appear to display an

attachment-related
stressful

B,

The

infants are characterized as displaying

contradictory behavior patterns,

such as a strong display of

attachment behavior toward their caregiver followed almost
immediately by avoidant behavior.
are described as undirected,

Sc

Solomon,

1990)

These

infant's movements

misdirected or incomplete

and include stereotypies,

slowed movements and expressions.

The

(Main

freezing or

"disorganized"

infant
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often exhibits apprehension toward their caregiver.

These

indices of disorganized/disoriented behavior however,

do not

comprise coding criteria for a fourth category of attachment
strategy

(Main & Solomon,

behavior is
how he/she

1990).

An infant who displays

thought to be in conflict
is

"D"

concerning whether or

to maintain access to their primary attachment

figure during times of

stress.

Main and Solomon

(1990)

describe the possibility of the conflict and
disorganizational behavior exhibited by the infant as co¬
occurring in the context of attachment behavior that
otherwise secure

(B)

or insecure

(A or C).

disorganized classification is used,
a classification of D1-D9

is

When

an infant will

receive

as well as an A-B-C

classification.
An increased incidence of disorganized attachment
relationships,

has been found in studies of women and

children with risk factors,

such as child maltreatment,

maternal unipolar or bipolar depression or multiproblem
family status
1989;

(Carlson,

Crittenden,

1985;

Cicchetti,
Lyons-Ruth,

Barnett

& Braunwald,

Connell,

Grunebaum,

&
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Botein,

1990;

Radke-Yarrow,
& Booth,

Lyons-Ruth,
Cummings,

Connell,

Kuczynski,

Zoll,

& Stahl,

& Chapman,

1987;

1985;

Spieker

1988).

Research demonstrates

the influence of maternal

sensitivity and responsivity to their infant during the
first year of
attachment
Maslin
Boklin,

life on the subsequent development of a secure

(Ainsworth,

Frankel,

Sc

Hagekull,

Egeland & Farber,

1985;

1984;

Spangler,

Grossman,

1992;

& Wall,

Isabella,

Andersson & Lindberg,

& Unzner,
1993;

minimal maternal
lower levels of

1985;

Lewis

1977;

1989;

1989;

Grossman,

Grossman &

& Feiring,

1989).

sensitive responding by mothers to

more maternal
involvement

rejection

(Isabella,

(Isabella & Belsky,

1993) ,

1991) ,

and

communication between mother and infant than

in mother-infant dyads where the infant

social

Bates,

the development of an insecure attachment has

signals,

(Lyons-Ruth,

1978;

Lieberman & Ainsworth,

Goldsmith & Alansky,

Suess

been linked with less
infant

Waters

Blehar,

Germer,

Grossman,

Conversely,

Blehar,

Connell,

is

Grunebaum & Botein,

securely attached
1990).

Maternal

support has been found to enhance the development of
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a secure attachment
Frye,

(Crockenberg,

1981;

Jacobsen &

1991).
Nonoptimal performance on the Neonatal Behavioral

Assessment

Scale

(NBAS)

has been found to be significantly

related to infants later classified as
(Waters,

Vaughn & Egeland,

1980).

insecure-resistant

Significant relationships

have been found between attachment and newborn orienting and
irritability

(Crockenberg,

1981;

Grossmann & Grossmann,

1991) .
Although Sroufe
temperament

classification,

influence subcategory

placement.

has asserted that

is not a major determinant of

insecure attachment
might

(1985)

Using the NBAS

(Alf

A2,

infant
vs.

B3,

B4,

C1#

it

C2)

(1987)

conducted

to investigate whether differences existed in

temperament between infants

B3-C2.

B2,

suggested that

to assess temperament-like

aspects of behavior Belsky & Rovine
analyses

secure vs.

he has
Blf

infant

They found infants

greater autonomic stability

subcategorized as Ax-B2

classified as Ax-B2 displayed

(as measured by the NBAS)

and

scored significantly higher on the orientation cluster than
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those classified B3_C2.
temperament

seems

These researchers

suggested that

to influence infant emotional

expressiveness of behaviors used to classify infants
subcategories

in the Strange Situation.

into
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Drug-exposed infants and attachment
Only two published studies have focused on the quality
of attachment and the socio-emotional development of
prenatally drug-exposed infants.
(1989)

Rodning,

Beckwith & Howard

compared 18 prenatally drug-exposed 18-20 month old

toddlers to a group of 41 preterm toddlers of
socioeconomic

similar low

status and single-parent households.

The

drug-exposed group included infants who had been prenatally
exposed to cocaine
(4).

(14),

heroin

(8),

Additionally two of the mothers

methadone

(6),

in this

study,

and PCP

reportedly used only cocaine during their pregnancy.
Alcohol use was reported by 7

of

the mothers,

7 mothers

reported using marijuana in addition to other drugs and 14
of

the

18 mothers

smoked cigarettes.

The quantity,

frequency and timing of the substance use were not noted.
As a group,

the preterm infants were described as being <36

weeks gestational age,

with birthweights of

<2100 grams.

significant difference existed between the prenatal drugexposed group and the comparison preterm group in ethnic
composition.

The prenatal drug-exposed group included

A
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Blacks

(61.1%),

Hispanics

(33.3%)

and Caucasians

(5.6%)

while the preterm comparison group included a smaller number
of ethnic minorities
Caucasians,

43.9%;

backgrounds,

(Blacks,

Asians,

7.3%),

24.4%;

2.4%;

Hispanics,

22.1%;

and other ethnic

resulting in a significant difference

between ethnic composition of the prenatal drug-exposed

group and the preterm comparison group
p=0.05).

(x2 = 6.0,

df = l,

Another difference between the two groups

concerned the amount of
received.

services

families

in each group

While families of the preterm group received

developmental

assessments and home visits,

families of

the

prenatal drug exposed group received a greater amount of
intervention including coordination of
infant medical
visits.
the

It

care,

social

services,

developmental assessments and home

is unclear to what degree they may have affected

study outcome.
Using the Ainsworth Strange Situation,

Rodning et al.

found the drug-exposed group to be

significantly more

insecure than the comparison group

(%2

=

6.2,

df

=

1,
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E <

.02).

While 23% of the preterm comparison group was

found to be
insecure

insecure,

61% of the drug-exposed toddlers were

in their attachment with their primary caregiver.

Designation of

the biological mother as

caregiver was made

if

the primary

it was determined that the

"biological

mother... lived in the same home as the child even on an
erratic basis"

(Rodning et al.

1989,

p.282).

The researcher's designation of biological mother as
"primary caregiver" may be problematic and could possibly
have influenced the outcome of this

study.

Infants who are

with their caregiver for a period less than 3 months,
not have the opportunity to form an attachment
personal

communication,

1991).

be determined how many months
assessment)

may

(Sroufe,

From the article it cannot
(from birth to attachment

the biological mother was present with and/or

caring for her infant,
attachment assessment.
the length of

especially in the months prior to the
It would seem critical

to determine

time a caregiver has lived with and cared for

an infant before an assessment of attachment quality is
completed.
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Beyond the secure/insecure attachment classification,
Rodning,

Beckwith & Howard

(1989)

identified 39% of the

infants within the prenatal drug-exposed group as being
disorganized

(D)

in their attachment quality.

Twenty-nine

percent of the preterm comparison group were identified as
disorganized

(D)

while 39% of the drug-exposed infants were

identified as such.
disorganized

(D)

There was no significant difference in

attachment quality between the two groups.

A second study interested in the socio-emotional
development of infants,

compared a group of infants exposed

to drugs with a similarly matched control group,
infants were 15 months of age.
(1991)

Rodning,

when

Beckwith and Howard

found the majority of drug-exposed infants to be

insecurely attached

(80% insecure/drug-exposed versus 36%

insecure/comparison group).

The recruitment of subjects for

both the drug-exposed and control group was based on an
infant's urine toxicology screen after birth.
where the subjects were recruited,

In hospitals

urine toxicology screens

were routine practice for infants of women who had received
no prenatal care,

had histories of substance abuse or had
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infants who

toxicology

72

exhibited neonatal

screens

reliably

hour period prior

procedure may have

abused drugs

delivery.

women

as

in

other

during

also

(i.e.

noted

albeit

of

this

included

Infants

often placed

in this

born

alcohol

placements

hours before

in the

study.

women

control

While

as well

in

the

throughout

and nicotine),

difficult.

Quantity,

study.

to parents who

are

substance-abusers

caregiving environments.

infants may be permitted to

with an extended

>72

substance use during pregnancy were

in a variety of

biologic parent

in the

this

cocaine,

substance use

comparisons between groups

drugs

that

among women

their pregnancy,

marijuana,

of

Urine

study excluding women who

findings

reported

frequency and timing of

exposed

the

substance use

confound

substances

their pregnancy

not

in

Authors

the drug-exposed group used PCP,

comparison group

making

to birth.

during their pregnancy,

further

symptoms.

identify the use

resulted

Admitted

group may

behavioral

can be unstable

and as

in

a

Drug-

remain with their

or be placed by child protective

family member or

are

foster

result,

services

care.

infants

These

are
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placements

can be unstable and as a result,

infants are

moved from one environment and caregiver to another.
Rodning,

Beckwith,

effects of various
security,

(1989),

interested in the

caregiving environments on attachment

found that

biologic parent

& Howard

infants who had remained with their

faced an increased risk of developing an

insecure attachment relationship.
study by Rodning et al.

(1991),

However,

in a subsequent

no difference in attachment

quality was discerned among the three caregiving subgroups
(biological mother,
Furthermore,

extended family member,

no differences

in attachment

foster care).

security were

found between infants who had experienced changes

in

caregivers during their first year and infants who had
experienced a stable caregiver during the same period of
time.

The duration of time was not noted and may have

accounted for differences
In summary,
development of

security.

research concerning the socio-emotional

infants prenatally exposed to drugs

beginning stages.
exposed infants

found in attachment

Initial

is

in the

studies of attachment and drug-

suggest the majority form insecure
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attachments.

However,

it

is unclear whether the less than

optimal quality of attachment

is a result of

exposure or the postnatal environment.
difficulties

the drug

Methodological

continue to hamper research on this topic.

The

valid assessment of attachment quality remains questionable
unless

the caregiver-infant relationship is understood more

clearly in terms of who the

"primary caregiver"

is.

To date,

no published studies have looked at the relationship between
quantity,

frequency and duration of drug use prenatally and

the effect on an infant's
This

suggests

prenatal

that

exposure,

subsequent attachment

further study of

security.

the relationship between

the newborn's behavior and attachment

security is essential.
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Hypotheses
This

study was

conducted for the purpose of

investigating the relationship between duration and
frequency of prenatal drug use and its effect on a newborn's
behavior and subsequent attachment

security.

It

is

hypothesized that the timing and frequency of prenatal
substance use will affect an infant's behavior and/or
interactive capacity as measured at one month of age by the
NBAS.

Research findings would suggest a correlation between

prenatal

substance exposure and newborn performance.

Studies administering the NBAS during the first
an infant's

life have

10 days of

found a relationship between prenatal

drug exposure and newborn behavior.

Additionally,

studies have found relationships between prenatal

recent
substance

exposure and infant behavior as measured by the NBAS up to
28 days of age.

It

is

therefore hypothesized that a

relationship between prenatal

substance exposure and an

infant's behavior at one month of age will be found.
It

is hypothesized that maternal prenatal

will not be related to attachment quality.

substance use

A review of the
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existing literature has

found equivocal

findings

regarding

prenatal drug exposure and subsequent attachment quality.
As

the attachment

relationship is effected by both caregiver

and infant variables
the

infant's

life,

from birth throughout the first year of

it

is not

felt that prenatal

substance

use will be directly related to subsequent attachment
quality.
Although previous

studies have found relationships

between an infant's ability to regulate sleep/alert

states,

ability to habituate to aversive stimuli as well as
increased abnormal
exposure

status,

reflexes with an infant's prenatal drug

these individual NBAS

"behaviors"

have not

been shown to be related to an infant's ability to form a
secure attachment with their caregiver.

Researchers have

found that decreased ability to orient and increased infant
irritability is

significantly related to an infant's

subsequent attachment quality.
to be a factor which impacts
or her caregiver and in turn,
and interact with the infant.

Orienting abilities are felt

"how"

an infant responds to his

how a caregiver will
Additionally,

mutual

respond
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regulation

(Beeghly & Tronick,

1994)

between infant and

mother may be compromised by a mother who has a drug
problem,
to the

personality and interpersonal difficulties related

initiation of drug use and continued use,

as well as

the possibility of historically based psychopathology
(Lester & Tronick,

1994).

other environmental
etc.)

it

variable

is

Given these factors

stressors

(i.e.

social

combined with

support,

poverty,

felt that the newborn behavior is but one

in the larger system affecting the developing

attachment

relationship.

Studies have found newborn

behavior to be related to subsequent attachment behavior
(Grossman,

Grossman,

Spangler,

Suess

& Unzner,

1985)

but

there have been no published studies which have investigated
this relationship beyond the 12 day of age period.
the previous

findings

newborn behavior,

it

Based on

is hypothesized that aspects of

specifically those related to the

interactive capabilities of the infant,
attachment quality at

15 months of age.

will be related to

CHAPTER

III

METHODOLOGY

Sample population
Participants are part of a larger sample of
economically disadvantaged,
the greater Springfield,
(BayBright Program)

women and their infants,

MA,

area.

consisted of

142

from

The large sample
cocaine-using pregnant

and postpartum women enrolled in a Center for Substance
Abuse Prevention

(CSAP)

demonstration project and 143

infants born to those women during program enrollment.

The

BayBright Program was a project designed to combine case
management

services with serial medical and

neurodevelopmental

follow-up.

Forty percent of the women

invited to participate in the program declined enrollment.
The non-enrolled BayBright women

(those who declined to

participate)

have been compared with the BayBright

participants

for the purpose of determining if

demographic/obstetrical differences existed between women
who agreed to participate and those who did not.

As the
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non-enrolled group was not
were unable to be made.

followed,

further comparisons

There were no significant

differences between groups via %2 analysis

variables and t tests

for categorical

for continuous variables on

demographic characteristics of age,

ethnicity,

status,

care

status
of

parity,
of

quality of prenatal

toxicology screen at delivery,

infant

(see Table 1).

marital

(see note 1) ,
and gestational age

The women who enrolled in the

BayBright Program had a significantly greater incidence of a
positive toxicology screen at delivery than the comparison
non-enrolled group

(p<0.05).

During their enrollment

in the BayBright

the women gave birth to more than one child.

Note

1:

The quality of prenatal care

rating of

0

to 4

which combines

is based on an algorithm

the timing of the first

prenatal medical visit with the
number of prenatal medical visits
throughout

the pregnancy
1st tri.

(see below).
2nd tri.

3rd tri.

^16 visits

4

12-15 visits

3

3

6-11 visits

2

2

2

1

1

1

<5

visits

Program,

35 of
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Table 1.

Comparison of BayBright

Participants with

Non-enrolled Women on Demographic and
Obstetrical

Characteristics

Enrolled

Characteristics

Non-enrolled

BayBright

Comparison

(n=134)

(n=95)
(SD)

(SD)

X
Age

(years)

X

25.50

4.8

26.48

4.6

2.3

2.0

1.87

1.6

Parity

o,
o

o,
o

White

20.20

27.90

African-American

41.20

37.20

Hispanic

44.50

34.90

89.80

83.00

Ethnicity

Marital

status:

Single

Quality of prenatal

care

4

6.50

2.30

3

8.10

15.10

2

40.70

44.20

1

37.40

26.70

0

7.30

11.60

Parity

2.30

1.87

Positive Toxicology
at Delivery
Preterm
*p <

(<37 weeks)

76.00

61.00*

30.00

20.70

.05

For the purposes of

this

study,

fifty-one caregiver

infant dyads were asked to participate

in an assessment of

their child's emotional development when their infants were
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15 months

(+/-3 months)

of age.

The assessment of

attachment was incorporated into the BayBright Program
protocol during the second year of the program.
Consequently,

fifty-seven caregiver-infant dyads were

ineligible to participate in the attachment assessment due
to the infant's age
began,

(>15 months when attachment assessment

or <15 months when the project was terminated). Of

the remaining caregiver-infant dyads comprising the
BayBright sample,

19 caregiver-infant dyads withdrew from

the program before they reached 15 months of age.

Ten

infants were not seen between 9 and 18 months of age and
were unable to be scheduled for an attachment assessment.
Infants who had experienced a recent change in caregivers
(<3 months)
assessment

were not asked to participate in the attachment
(n=9)

as it was felt that the infant had not had

sufficient time to develop an attachment with his/her
caregiver.

Finally,

19 mother-infant dyads initially agreed

to participate but ultimately did not complete the
attachment assessment.

Of the remaining 32 caregiver-infant

dyads who completed the attachment assessment,

three

40

assessments

were

not

infant's mother and

the

subsample,

due

to

of

impact

attachment

two

the

of maternal

was

exception was

while

enrolled

using nicotine

mothers,

14

tobacco,

while

marijuana,

by

16

smoked

use

of

(5),

sample

the biological

to be

in the BayBright

(8),

mothers

cigarettes.

8.52

of

in

coded

mothers

for a

the

of

these

drugs,

(5).

second

Of

the

reported using

of

time

remaining 28

cocaine/crack with alcohol

24

An

Program and reported only

and alcohol.

the

(SD=4.3).

and/or

cocaine/crack,

Alcohol

use was

29 mothers

The mean number of

years

quality

twenty-nine

and methadone

during her pregnancy.

nicotine,

infant's

exposed to a variety of

marijuana

reported using

was

in a

on an

one mother who was pregnant

6

One

Although cocaine/crack was

the mothers while

(n=21)

drug use

investigated

children were

including heroin

analyses.

assessments were unable

substance used by

infants,

these

difficulties.

15-month-old toddlers.

primary

in

sibling were presently participating

while

technical

The

included

years

of

reported

reportedly

substance

A summary of

substances

41

reportedly used throughout the pregnancy is

2

shown in Table

.

Table 2.

Prenatal

Attachment

substance use

- Attachment Subgroup

subgroup

n=2 9

Substances Used

n

Nicotine

1

3.5

5

17.2

9

31.0

6

20.7

6

20.7

2

6.9

(only)

Cocaine/crack,

Nicotine

Cocaine/crack,

Nicotine,

Alcohol

Cocaine/crack,

Nicotine,

Alcohol,

Marijuana

Some combination of:
Cocaine/crack,
Marijuana,

Nicotine,

Heroin,

Alcohol,

Methadone

Unknown

Data regarding timing,

frequency and substances used

throughout pregnancy were obtained through substance abuse
histories

(obtained at

intake),

intakes,

case manager notes,

reviews,

and neonatal medical

obstetrical medical

monthly substance abuse

obstetrical medical
chart reviews.

chart

Each mother's

record was thoroughly reviewed by the
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author for obstetrical

information including 1)

time of prenatal visits
result and gestational
throughout pregnancy,

throughout pregnancy,

number and

2)

number,

timing of toxicology screen
3)

laboratory test results,

medical
and 5)

complications,

4)

obstetrical history.

Physician and nurses notes were reviewed for additional
information.

Decisions regarding use vs.

no substance use

only became an issue when the biological mother denied drug
use and other sources
occasions,
maternal

contradicted her statement.

On these

only a positive toxicology screen superseded

report.

Suspected drug use noted within medical

records or case manager notes were not accepted as
drug use"
study.

(Interestingly,

noted as
became

and were not used as

"suspicious"

"denied"

"reported

such within the current
maternal

substance use,

within case manager notes,

often

substantiated substance use within a short period of

time via maternal

report or toxicology screen.)

Drug use

reported from all

sources were compiled together with

particular attention given to information regarding timing
and frequency of use during pregnancy.

Frequency of use was
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reported as either

>1

times per week,

times per week,

unknown.

1-2

time per day,

A second rater coding 5

1 time per day,
1-3

times per month,

.87.

subsample women and infants

were compared with the BayBright participants
demographic and obstetrical

characteristics.

significant differences between groups via

categorical variables and x tests

parity,

infant

quality of prenatal

maternal age of

the 24.56 years

mean number 4.5

(range 1 to 10)

ethnic backgrounds
and White

on

There were no

analysis

for

care

marital

(see note l),
and gestational

(see Table 3).

The women in the attachment

(10) ,

(n=134)

ethnicity,

status of toxicology screen at delivery,
status of

(n=29 dyads)

for continuous variables

on demographic characteristics of age,
status,

and

randomly chosen protocols

obtained an interrater reliability rating of
The Attachment

3-6

subsample had a mean
(range =

15

and a

previous pregnancies.

included African-American

(7) .

to 33)

(12),

Their

Hispanic
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Table 3.

Attachment Subsample Demographic
and Obstetrical

Characteristics

Characteristics

Enrolled

Attachment

BayBright

Subsample

(n=134)

(n=29)
(SD)

(SD)

X
Parity

25.50

4.68

2.30

2.00

24.56

3.99
1.99

°\°

a
o

*

(years)

K)

Age

X

Ethnicity
White

20.20

24.10

African-American

41.20

41.40

Hispanic

44.50

34.50

89.80

88.00

4

6.50

3.80

3

8.10

7.70

2
1
0

40.70

34.60

37.40

42.30

7.30

11.50

76.00

76.20

30.00

26.10

Marital

status:

Single

Quality of prenatal

care

Positive Toxicology
at Delivery
Preterm

(<37 weeks)

The sample population of
(58.6%)

and 12 males

the infants
(range

=

in the attachment

2040

38.04 weeks

(41.4%).

to 4675)

(range =

infants

included 17

females

The average birthweight of
subsample was

2990.89 grams

and the average gestational age was

33.429

to 42.429).

The

infants

in the

45

attachment
infants

subsample included 17

(prematurity defined as

women in the attachment
infants

care.

<37 weeks gestation).

Of the

subsample who delivered premature

(<37 weeks gestation),

prenatal visits,

fullterm and 6 preterm

while 28.6%

Maternal and infant

57.1%

(n=2)

(n=4)

attended <6

received no prenatal

characteristics were compared

between these two groups on measures of maternal ethnicity,
maternal

age,

infants.
the

quality of prenatal

care,

No significant differences were found.

infants were placed in a variety of

environments,

including kinship care

and biological mother
As

and birthweight of
At birth,

childrearing

(3),

foster care

(4)

(22).

the data available varied for each mother-infant

dyad thereby adding variance to the number of participants
within data sets
an attempt
intake

for each hypothesis,

to clarify this

information.

information available,

assessments

the tables below are
Table 4

lists the

substance use data and

completed for each dyad.

Table 5

includes the

number of participants within each data set per hypotheses.
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Table 4.

Data and Assessments per Mother-Infant Dyad

ID Number | OB Med.
1
?
*
1
*
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Newborn Med.
*
*
*
*
*
*

Prenatal Substance Use
Throughout Preganacy
*

Prenatal S.U.
1
Weeks Prior to De 1.
*
*
*

.*
*

*
*

*

*
*
*
*

*

*
*
*
*

*
*
*
•

*
*
*
*
*
*
*
*
*

*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

•■
*
*
*

*
*
*
*

NBAS
*
*
*
*
*
*
*
*
*

*
*
*
*
♦ •
*
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Table 5.

Attachment Subsample by Hypotheses

n
Attachment Subsample
Maternal

29

Substance Use Data

Use 4 weeks prior to delivery

27

Throughout pregnancy

13

Hypothesis
Maternal

I

Substance Use Data and Infant NBAS

Use 4 weeks prior to delivery
High substance use:
(>. 3-6 X per week)

9

Low substance use:
(<
Hypothesis
Maternal

1-2 X per weed)

6

II

Substance Use Data and Attachment

27

Use 4 weeks prior to delivery
High substance use

17

Low substance use

10

Throughout pregnancy

Hypothesis

13

III

Infant with NBAS and Attachment

15
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Procedure
Cocaine-using women were identified following positive
drug screens during prenatal
referred from social
participate

ongoing case management

enrollment
Center,

time of delivery or

(BayBright Program)

which provided

services and longitudinal medical

follow-up of

the infants

to 3 years post-partum.

from the point of

At Baystate Medical

routine toxicology screens are performed on mothers

with suspected prenatal drug use,
clinical
infant,

at

service agencies and were invited to

in a program

and developmental

care,

a history of drug use,

signs or symptoms of drug withdrawal
lack of prenatal

in mother or

care or a suspected drug reaction.

At

the time of enrollment,

the clients were fully informed

as

to the program's goals and objectives.

A bilingual

intake case manager explained the expected length of program
involvement.
infant

It was explained that the client and her

could leave the program at any time without any

consequences

to herself or her infant.

obtained from all participants

Informed consent was

(see Appendix A).
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At

the time of enrollment,

a woman completed an intake

form with her case manager which provided demographic
information,
Beyond the
role was

maternal health history and a family history.

initial

enrollment and intake,

to design and implement,

together with the client,

a service plan to assist the client
drug treatment,
goal

of

mental health,

improving prenatal

pregnancy.

the case manager's

in obtaining appropriate

and medical

services with the

care and promoting drug-free
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Assessment Methods
Twenty-seven biological mothers were interviewed using
the Substance Use/Abuse History Questionnaire.

This

questionnaire is designed to assess the quantity and
frequency of

substance use throughout pregnancy.

instrument was developed by the project

The

supervisor as no

other valid and reliable instrument existed at the time of
the demonstration program initiation.

The instrument

included questions

frequency and

quantity of

concerning the use,

cocaine,

amphetamines,

crack,

by caseworkers

(see Appendix B)

in an interview format,

The Substance

was administered

in conjunction with

birth and postpartum information.

questionnaire provides a brief,

systematic,

method for determining the frequency,
variability of
range of

marijuana,

methadone as well as nicotine.

Use History Questionnaire

demographic,

opiates,

substance use.

licit and illicit

This

and objective

quantity,

and

As mentioned above,

substances was assessed,

a wide
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including cocaine,

opiates,

marijuana,

nicotine,

alcohol

and

prescription drugs.
Further substance use data were obtained by reviewing
monthly substance use updates completed each month following
enrollment

in the BayBright program

(see Appendix C).

semi-structured interviews between BayBright
participants and their case managers,
current

substance use,

In

Program

information regarding

including licit and illicit

substances was obtained using the same procedure as
completion of the substance abuse history form.
In addition to the history and monthly intakes
described above,
additional
records,

substance use data were derived from three

sources;

in-depth review of obstetrical medical

review of neonatal medical records and review of

case manager notes.
data were obtained.

Table 6

indicates how substance use
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Table

6.

Data Sources

for Substance Use During Pregnancy

Substance Use History & Updates

21

72.4

Case Manager Notes

28

96.6

Obstetrical Medical Record Reviews

23

79.3

Neonatal Medical Record Review

29

100.0

No reliability and validity information is available
for the Substance Use/Abuse History Questionnaire or the
Monthly Substance Use Update.
obstetrical medical
reports
prenatal

However,

when reviews of

records were compared with substance use

taken by case managers,
clinic records of

it was

frequently found that

toxicology screens

indicated

negative drug screens while during the same time period,
woman reported substance use to her case manager.
suggests
her/his

This

that trust developed between the case manager and
client as evidenced by the willingness of the women

to indicate drug usage when at
care to be

"clean"

the same time she was taking

for routine toxicology screens during

pregnancy clinic visits.
various

the

As previously mentioned,

the

sources were used in combination with each other.
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In cases of discrepancy,
was used over maternal

"hard"

report or case manager

From available sources,
illicit and licit

(toxicology screen)

evidence

"suspicions".

frequency and quantity of

substance use during each month of

pregnancy were summarized and charted.

Unfortunately,

quantity of drug use recorded on substance use
history/monthly update

forms was not recorded in a

standardized manner and thus could not be used for analysis
for this

sample.

Drug use was

converted from a qualitative

measure to quantitative points based on the formulas
presented in Table

7.

This algorithm/formula was designed as an attempt to
quantify the frequency of
of

substance use,

substance use with the timing

4 weeks prior to delivery.

If a mother

reported using a particular substance greater than once per
day for the previous month,

it was assumed that

using the substance at least twice per day.
the

substance use,

the number 60

she was

In quantifying

(2 X 30 days)

was

multiplied by the number of months the mother reported
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Table

7.

Formula:

Frequency of Use

Quantification of Substance Use

Point Value

>lX/day

5

converted to

IX/day

4

converted to

3 -6X/wk.

3

converted to

l-2X/wk.

2
1
1
1

converted to

l-3X/mo.
unknown
"1 Time"
Total

Total

60 X # of month
30 X # of month
18 X # of months

6 X # of months
2 X # of months

converted to
converted to

1 point

18 X # of months
for ieach time rpt.

converted points added together

for substance use throughout pregnancy

using a particular substance at this
day).

frequency

Because reported drug use of 3

would amount

to 12

to 24

times per month,

take the mean of that amount
by the number of months

to 6

(18)

(>

1 X per

times per week
it was decided to

and multiply that number

the mother reported using a

particular substance during pregnancy.

The same procedure

was used for the remaining frequencies reported by the
mother.

All

substance use,

excluding cigarette use was

quantified using this calculation.
Previous
procedures

studies have devised various methods and

for the purpose of placing women in drug-exposed
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vs.

control groups,

and have often been unable to accurately

capture timing and frequency of
reporting,
prenatal

substance use.

inclusion of women in control groups with

substance use and uncertainty of

throughout

Accuracy of

timing of drug-use

the pregnancy are some of the difficulties

encountered in many studies.
Maternal
of

substance use,

four weeks prior to delivery,

15 biological mothers was

in Table 5) .
order

calculated

(using the formulas

for each,

were placed in rank

Obtained values

(range = 2.95

to 68.74).

Infants were first

seen for medical and

neurodevelopmental evaluation at

1 month of age.

The infant

was assessed with the Neonatal Behavior Assessment Scale
(NBAS)

(1995)

infant was

at

this time.

Following this assessment the

seen for a physical

examination.

Mothers

brought their infants to Baystate Medical Center for
subsequent examinations at

3-,

age.

the infant was assessed with the

During these visits,

Bayley Scales of

6-,

Infant Development

9-,

and 12-

(BSID)

months of

(1969).
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To assess newborn behavior,

infants were administered

the Neonatal Behavioral Assessment Scale
of age.

Of

29

infants

administered the NBAS

composing this
(X =

(NBAS)

study,

37.8 days).

at one month

15 were

The NBAS was designed

as a measure of an infant's physiologic and behavioral
regulatory capacities
(1995)

following birth.

point out that the NBAS

can be an assessment of

infant behavior up to 2 months of age.
this
of

study,

Brazelton and Nugent

For the purposes of

the NBAS was employed to assess possible effects

substance exposure on newborn behavior at

Additionally,
variables

it was of

interest to see if temperamental

(orientation and irritability)

attachment quality as

shown in previous

"orientation dimension"

1 month of age.

(X of

would be related to
studies.

summed NBAS

described by Grossman & Grossman

(1991),

Using the

items 5

infants were

divided into a high and low orientation group with
orienters"

obtaining scores of 5

or greater and

orienters"

obtaining scores

Similarly,

<5.

to 11)

"high

"low

infants were

divided into high and low irritability using the

57

procedure described by Crockenberg
items

18

(1981)

(X of

summed NBAS

to 20).

Examiners were aware of the infant's prenatal drug
exposure,

but were blind to the quantity,

timing and

frequency of exposure throughout the pregnancy.
assessment was

The

conducted in an examination room with the

primary caregiver present.

Before beginning,

aspects of the

examination were carefully explained to the caregiver
including a possibility of the
during the exam.
p.m..

infant

crying at

some point

Exams took place between 9 a.m.

At one month of age,

the examination was

and 12

infants were often awake when

initiated,

resulting in a very small

number of NBAS habituation items administered.

As

such,

habituation items have not been included as part of

the

this

study's data set.
The NBAS was designed as a clinical
assess

the infant's

interactional

providing observations of
newborn behavior.
month of

life,

instrument to

capacities as well as

the individual differences

Used at the end of the infant's

in

first

"...the assessment of neonate behavior... can
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provide a functional assessment of

the effects of

caregiving environment on neonate behavior."
Nugent,

Hudgins,

The NBAS
nine-point

1994,

scale and 18

reflex items.

can be clustered into four areas of

interactive.

motor,

(Dreher,

p.256).

consists of 28 behavior items

physiological,

the

scored on a

The behavioral

items

functioning;

state regulation and social-

(Scoring sheet

for NBAS

in Appendix D).

No normative or standardization data exist
due to the nature of the assessment.

for the NBAS

Because healthy,

term

newborns become significantly more mature and organized
during the newborn period,

repeated assessments

in the behavioral

(Brazelton,

clusters

Nugent,

find changes
& Lester,

1987) .
Predictive validity of

the NBAS was

predictive validity of a neurologic exam.
exam had a positive positive rate of

The Neurological
but a false

positive rate of

80%.

positive rate of

80% and a false positive rate of only 24%

(Tronick & Brazelton,

The NBAS was

87%,

compared with the

1975).

found to have a positive

Brazelton and his
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collaborators

meaningless

infant's

have

due

stated

to

the

test-retest

reliability

instrument's purpose

developing and

his/her environment

that

changing capacities

(Als;

Tronick,

Lester

is

of measuring an

to

organize

& Brazelton,

1977) .

The NBAS

has

been used

infants;

including the

cocaine,

alcohol,

Als

and Lewis

effects

(1975)

believe

amount

interacting with her

and Brunquell

important

infants;

Many believe

infant

(1979)

variable

low

study premature

of

prenatal

smoking and marijuana

for estimating the

when

to

of

that

found the

exposure

to

(Brazelton,

1984).

the NBAS provides

effort

infant.

and high-risk

a mother needs

In the

a basis

to

same vein,

orientation

invest

Egeland

cluster to be

an

for determining at-risk-for-abuse

scores

associated with greater at-risk.

the NBAS

variability and

to be

to

a useful

identify

tool

for observing

infants who

from birth

may have difficulty orienting and attending during mother-

infant

interactions.

Data

reflexes

from the

of

28

the NBAS,

nine-point behavior

scales

and the

have been reduced using cluster

18
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categories

Lester's

clusters

behavior.

scores

and dimensions

NBAS

(1984)

items

indicate more

(Lester,

represent

clusters

described by Lester are

State,

6)

created 4

Motor,

Autonomic

being optimum.

are

4)

and

dimensions

Each dimension has

a)

items

Organizational

Processes,

State

studies

Physiological

dimensions

were

State,

Als

of

individual

supplementary

items

substance use

4

were

1,

Within each

The

Response

seven

2)

5)

Regulation of

et

al.

2

or 3

Processes,

Control

to

(1977)

items.

with 3

and d)

Stress.

c)

Organization

Both data

no one method has been used

relationships between prenatal

and newborn behavior.

and

higher

are

Motoric

chosen as

investigating

substance use

of

four dimensions

b)

in

that

using nonparametric grouping of

Processes,

reduction methods

such

newborn

Habituation,

Reflexes.

Interactive

Processes,

1)

a possible value

The

of

averaged together.

Range

7)

1977).

constructs

optimum performance.

individual

3)

Als,

have been rescored

cluster,

Orientation,

1984;

NBAS

items,

Lester

clusters,

Als

including NBAS

correlated with quantified maternal

weeks prior to delivery.
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Attachment Quality
To assess the
caregiver,

infant's quality of attachment with his

the dyad participated in the Ainsworth's Strange

Situation at

15 months

(+/-

3 months)

of age.

Thirty-two

mother-infant dyads participated in the Strange Situation
Paradigm
Waters,

(Ainsworth & Wittig,
& Wall,

Situations,

1978).

Of

1969;

Ainsworth,

Blehar,

the thirty-two videotaped Strange

two were uncodeable due to technical

difficulties while one mother-infant dyad was not
in the attachment

sample as his mother and sibling were

already participating.
the attachment

included

The remaining 29

infants composed

subsample.

Before participating in the Strange Situation paradigm,
it was determined that the infant had been with his/her
present

caregiver for a period of

amount of

>3 months.

This was the

time considered necessary to form an attachment

relationship with a caregiver when an infant was between 12
and 18 months of age
communication).

(1991,

L.A.

Sroufe,

personal
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During the Strange Situation,
her infant and a

'stranger'

the primary caregiver,

participate in a semi-

standardized assessment composed of eight 3-minute episodes.
The episodes are designed to create a situation of gradually
increasing stress

for the infant.

introductory episode,
in an unfamiliar,

the infant

After the brief
is observed with his mother

but otherwise nonthreatening environment

(laboratory playroom)

to see how easily he will explore a

novel grouping of toys.

While the mother is

still present,

a stranger enters the room and makes a gradual approach
towards the infant.
in the room,
with the
and the

After a few minutes with the stranger

the mother departs the room,

stranger.

leaving the infant

A few minutes later the mother returns

stranger slips out.

The mother is

again interest her baby in the toys,

instructed to

with the hope of

restoring the baseline exploratory behavior of when the
infant was

initially alone with his/her mother.

second separation,

the

unfamiliar environment.

infant

is

Following a

left alone in the

Scoring of the Strange Situation

permits an experienced coder to qualitatively place the
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infant

into three main classifications

8 sub-categories

(B3/

Blf

infant's behavior during

B2/

B4/

Ax,

"reunion"

(B,

A2/

C1#

A,

C)

C2)

and one of

based on the

episodes with his/her

caregiver.
Overall,

the Secure;

Group-B infant

is

characteristically a more positive infant than the
Group-A or Group-C infant.

Interactions with caregivers are

more harmonious and he/she cries less
A or C.

The

Insecure;

than infants

in Group-

secure infant uses his caregiver as a secure

base from which to explore an unfamiliar environment.

The

Group-A infants are conspicuously observed as avoiding
proximity to or interaction with their mother during the
reunion episodes.
the mother,

of

infant

is observed to either ignore

greet her casually,

turning away,
gaze.

The

or mingle a greeting by

moving past the caregiver or averting her

A Group-C infant often show strong proximity seeking

the caregiver.

During the reunion episodes,

proximity seeking is

combined with

Upon contact with mother,

the

"C"

"maladaptive"
infant will

this
behavior.

appear angrier
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than infants

in other groups,

or he will be conspicuously

passive.
This author organized and supervised the Strange
Situations and was trained by L.A.
of Minnesota prior to the
Strange Situation was

Sroufe at the University

initiation of this

study.

The

conducted in an examination room which

had a 1-way observation mirror to allow for videotaping of
the procedure.

Attachment classification was

videotaped sessions by two coders
and Mental Retardation Center,
Seattle,

Washington.

scored from

from the Child Development

University of Washington in

Coders were trained in the major

classifications and subgroups by the Sroufe laboratory and
trained in the scoring of disorganization by Mary Main.
Infants were assigned to one of the three attachment
categories:

securely attached

(group B)

attached and either anxious/avoidant
anxious/resistant
attachment

classifications was

was disagreement,
together,

(group C).

or insecurely

(group A)

or

Interrater reliability for
.70.

For cases where there

videotapes were reviewed by the raters

and a consensus of agreement was reached through
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discussion.

Additionally,

infants were assigned a

disorganized classification
considered disorganized if
higher.
was

(Dx through D7)

and were

they obtained a score of D5 or

Reliability among coders on the

"D"

classification

.83.
The Strange Situation Paradigm was designed to be used

with children 12-24 months of age to assess the quality of
the attachment relationship between an infant and his/her
primary caregiver.
assessment

As described above the semi-standardized

consists of eight

3-minute episodes which are

designed to create a situation of gradually increasing
stress

for the

infant

so that the infant's attachment

organization toward the parent
description of

can be assessed

the Strange Situation is

(a complete

included in Appendix

E) .
The original normative data consists of
from white,

middle-class

area

(Ainsworth,

this

sample,

Blehar,

families
Waters,

106

infants

in the Baltimore,
& Wall,

1978).

Maryland

Based on

the classification system has been shown to be

highly reliable among trained coders.
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Attachment

classifications have been found to

significantly relate to a number of

important developmental

tasks throughout a child's early years of
have been found between attachment
behavior,

peer relations,

life.

classifications and

cognitive development,

sophistication,

and competency during preschool

Gove,

1979/

Sc

Sc

Sroufe,

Sroufe,

1978;

Jacobson & Wille,

Waters,

Relations

Wippman,

1986;

& Sroufe,

play
(Arend,

Matas,

1979).

Arend,

CHAPTER

IV

RESULTS

Due to the

small

sample size and small

univariate analyses were done to determine
existed between prenatal
prenatal

sizes,

if a relationship

substance use and newborn behavior,

substance use and attachment,

and attachment.

cell

and newborn behavior

Statistical analyses were performed with

two-tailed Student's t tests,
Moment Correlations,

%2

test,

using the SPSS

Student Version for the personal

and Pearson Product

for Windows Release 6.0

computer.

Newborn Behavior
At the

1 month NBAS examination,

prenatal

exposure 4 weeks prior to delivery was

substance

significantly

associated in a dose-related fashion with an increased
number of abnormal
significant

reflexes

(p =

.021) .

relationships were found.

can be found in Table 8.

No other

Results of analysis
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Table 8.

Prenatal

Substance Use-4 weeks Prior to

Delivery and 1-month NBAS

SD

X

Scores

r value

P value

(n=15)

NBAS Clusters
Orientation
Motor
Range of State
Regulation of State
Autonomic Stability
Reflexes

5.32
4.59
3.18
3.33
6.26
2.47

(1.47)
( .94)
(1.26)
( .88)
(1.25)
(1.81)

-

4.13
5.13

(
(

.74)
.83)

-

.22

(

.14)

.27

(

.39)

. 178
.333
.275
. 162
.069
.588

.53
.23
.32
.58
.81
.02*

.399
.477

.14
.07

. 142

.61

.021

. 94

.458
. 068
.054
.159
.284
.136
.011
.301
- .419
.222
- .058
- . 075
- . 131
.182
- . 076
- . 176

. 09
.83
.86
.57
.32
.63
.97
.28
. 12
.43
.84
.81
. 66
. 52
.79
.61

Als Dimensions
Interactive Processes
Motoric Process
Organization Processes,
State Control
Organization Processes
Response to Stress
Individual NBAS

-

Items

Orientation
inanimate auditory
inanimate visual
inanimate vis. & aud.
animate auditory
animate visual
animate vis. & aud.
Alertness
General Tonus
Motor Maturity
Cuddliness
Rapidity of Build Up
Irritability
Activity level
Tremulousness
Lability of State
Self-quiet

5.00
5.36
5.92
4.80
5.20
5.36
4.93
5.93
4.27
5.13
3.80
3.31
4.79
3.93
2.33
2.09

(1.31)
(2.17)
(2.25)
(1.26)
(1.93)
(1.98)
(2.02)
(1.16)
(1.67)
(1.51)
(2.30)
(2.32)
(1.12)
(2.43)
( .98)
(1.30)

69

In an attempt to further differentiate the differences
of dose-related substance exposure,
dyads were divided into high
use groups.
use group]

(n=9)

the 15 mother-infant
and low

(n=6)

substance

Infants of mothers who used substances
(range = 2.95

to 16.97).

[4 weeks

Maternal and infant

characteristics were compared between the two groups using

student t tests.

No differences

in the means between the

two groups were found on measures of maternal

age,

ethnicity,

quality of

prenatal

marital

care,

status,

educational

number of medical

pregnancy and day of examination.
were not

found on infant

level,

complications throughout
Between group differences

characteristics of gestational age

and birthweight.

Table 9

lists t values and significance levels of the

high and low substance use groups

(4 weeks prior to

delivery)

(described above) .

A t test was conducted to be

sure that

the groups were significantly different

another in the amount of prenatal

substance use.

from one
As
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Table 9.

Comparison of Means:
Substance Use

High and Low Maternal

(4 weeks prior to delivery)

and NBAS Scores

X High

X Low

(n=9)
Prenatal Substance Use

NBAS Clusters
Orientation
Motor
Range of State
Regulation of State
Autonomic Stability
Reflexes

(n=9)
5.50
4.41
2.83
3.39
6.28
3.33

P value

3.90

<. 001

(n== 6)

44.48
(SD=27.73)
X High

x value

9. 45
(SD= 6.6)
(SD)
(1.4)
(1.2)
(1.2)

X Low

(1.1)
(1.4)
(1.4)

5.05
4.87
3.71
3.25
6.24
1.17

2.22
2.33

(
(

.7)
.5)

1.78

(

1.22

(

5.22
5.63
6.00
4.89
5.56
6.00
4.89
6.10
4.00
5.33
3.78
3.00
4.67
4.11

(SD)
(n=6)
(1.6)
(1.0)
(1.2)

x value

( .6)
(1.2)
(1.6)

.57
- .76
-1.36
.29
.06,
2.77*

2.67
2.00

(
(

.5)
.6)

-1.38
1.14

.8)

1.50

(

.6)

.73

.7)

1.00

(

.0)

.79

(1.3)
(2.3)
(2.4)
(1.7)
(1.7)
(1.5)
(2.1)
(1.2)
(1.5)
(1.4)
(2.8)
(2.3)

4.67
5.00
5.00
4.67
4.67
4.50
5.00
5.67
4.67
4.83
3.83
3.67
5.00
3.67

(1.2)
(2.1)
(2.1)
(2.3)
(2.3)
(2.4)
(2.1)
(1.2)
(2.0)
(1.7)
(1.5)
(2.5)
(1.2)
(3.2)

.82
.53
.83
.32
.86
1.52
.09
.69
- .75
.62
- .04
- .54
- .54
.33

Als Dimensions
Interactive Processes
Motoric Process
Organization Processes,
State Control
Organization Processes
Response to Stress
Individual NBAS

Items

Orientation
inanimate auditory
inanimate visual
inanimate vis. & aud.
animate auditory
animate visual
animate vis. & aud.
Alertness
General Tonus
Motor Maturity
Cuddliness
Rapidity of Build Up
Irritability
Activity level
Tremulousness
* p = <.02

(1.1)
(2.0)
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expected,

a significant difference was

df

p =

not

= 25,

c.001).

found

(t = 3.902,

Further significant differences were

found between the two groups on other NBAS measures

(i.e.

Lester clusters,

Als dimensions,

individual NBAS

items).

Attachment
The distribution of attachment classification in this
sample,

using A

(insecure-avoidant),

(insecure-ambivalent)
(disorganized)
10.

groupings,

classifications

B

(secure),

and C

with primary D

forced is described in Table

Previous researchers have often encountered infants

whose observed behavior in the Strange Situation does not
fit well

to the criteria assigned to any given

classification as described by Ainsworth
subsequently found it necessary to

(1978)

"force"

and have

an infant

into an

A-B-C classification.
Distribution of
The percentage of
(A)

security within this

insecurity was

and 13.8% ambivalent

(C).

37.9%,

sample was

62.1%.

with 24.14% avoidant

Within this

sample,

3
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Table

10.

Distribution of Attachment Classifications

n
(B)

(A)

(C)

Secure

%

18

62.1

1

b3
b2

12

b4

5

Insecure

11

37.9

Avoidant

7

24.1

Ax
a2

1

Ambivalent

4

cx
c2

3

6
13.8

1

children forced as A,

2

children forced as B,

and 1 child

forced as C were also classified as disorganized
(n=6,

20.7%).

as disorganized
mothers,

Four of the six children
(D)

(66.7%)

(D)
classified

were being raised by their biological

two by extended family members

(33.3%).
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Comparisons were made to test
prenatal

substance exposure,

the hypothesis that

4 weeks prior to delivery would

not be related to subsequent attachment
hypothesized,

no significant relationship was

an infant's prenatal
delivery

(n=27)

subsequent

(range of exposure = 2.95

found between

to 138),

and

security of attachment.

into high and low prenatal
to delivery).

the 27

infants were divided

substance groups

(4 weeks prior

Seventeen infants of women who had used

(4 weeks prior to delivery)

or greater were placed in the
= 20.23

As

substance exposure 4 weeks prior to

For dichotomous analyses,

substances

security.

to 138)

used substances

while 10
1 to 2

3

to 6

times per week

"high substance group"

(range

infants whose biological mothers

times per week and less were placed

in the

"low substance use group"

Again,

no significant differences were found in the number

of

secure versus

(range = 2.95

insecure infants between the two groups.

Although data were only available for 13
infants,

prenatal

to 21.66).

of

substance exposure throughout

of pregnancy was examined to see if

the
the 9 months

it was related to
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newborn behavior.
11.

Prenatal

Results of these analysis are on Table

substance use throughout pregnancy

substance use

= 42.26

of attachment at

to 589.42)

(range of

was compared with security

15 months of age.

Unexpectedly,

a

significant association was

found between the amount of

prenatal

(throughout the 9 months of

substance exposure

pregnancy),
p =

.03) .

prenatal

and ranked attachment classification
Security of attachment was

.58,

found to be related to

substance use throughout pregnancy in a dose-

related fashion,

with an increased likelihood of

being related to a greater amount of
However,

(r =

doses of

marijuana,

individual

tobacco,

attachment quality.

alcohol)
It

(i.e.

cocaine/crack,

found to be related to

is unclear as to whether this

association suggests that
affected an infant's

substance exposure.

substances
were not

security

substance exposure positively

capability to form a secure

relationship or affected the caregiver's ability to assist
an infant with positive interactions.
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Table 11.

Substance Exposure through Pregnancy
and Attachment Quality

X

SD

r value

p value

(n=13)
Prenatal Substance Use
(9 months)
Cocaine and Crack Use
Marijuana Use
Alcohol
Tobacco

335.07

177.93

.58

.03

158.85
94.50
100.17
37.58

79.76
75.21
68.70
11.84

.48
. 04
.33
. 16

.20
.93
.39
.62

Newborn Behavior and Attachment
It was hypothesized that a relationship would be found
between newborn behavior at
attachment quality.
deviations,

1 month of age and subsequent

Table 12

lists the means,

r values and significance levels

Product Moment

standard

for the Pearson

correlations between 1 month NBAS data and

attachment quality.

No significant relationships were found

between NBAS

clusters or dimensions and quality of

attachment.

However,

two significant

found between individual NBAS

relationships were

items and attachment.
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A significant association was
auditory stimuli
to a rattle)

found between inanimate

(an infant's ability to auditorily attend

and attachment

security

(r =

.4994 p =

.041).

An infant's ability to self-quiet was also found to be
related to attachment

security

(r =

.6901,

p =

.013).

Although the orientation cluster and irritability
scores were not

found to be related to attachment quality as

found in previous

studies,

it was

investigation was warranted.

felt that

Previous

suggested that although temperamental

further

studies have
characteristics are

not likely to influence the security of attachment,
influence the type of
B3,

B4,

Cl,

C2)

insecurity or security

(Sroufe,

1985) .

(A1#

Belsky and Rovine

they may

A2,

B1#

(1987)

found infants with more developed orientating abilities
not

irritability)

B2,

(but

to be related to the attachment

subclassifications A1-B2
A-B-C attachment groups.

(vs.

B3-C2)

Therefore,

to investigate whether emotional

but not the traditional
analysis was conducted

expressiveness as measured

by the orientation and irritability items of

the NBAS
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influenced attachment
of

15

infants.

subclassification within this

Irritability was not

with attachment classification.
was

found to be

sample

found to be associated

However,

high orientation

significantly related to an infant being

classified as A1-B2

{%2

=

7.5,

df

= 2,

p =

<.05).

Carecfiving Environments and Attachment
Quality of attachment was examined to investigate
whether it differed as a result of being reared in different
caregiving environments.

Table

13 describes the

distribution of attachment classification by caregiving
environment.

Table 13.

Of

children being reared by their biological

Distribution of Attachment Classifications
by Caregiving Environments

Birth
Mother

Extended

Foster

Familv

Care

(B)

9

(52.9%)

4

(57.1%)

Insecure/avoidant

4

(23.5%)

3

(42.9%)

Insecure/ambivalent

4

(23.5%)

0

Secure

4
0
0

(100%)
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mother at the time of attachment assessment,
52.9% were described as

secure,

while 4

(23.5%).

In the

children being raised by extended family members,

children or 57.1% were secure,
(n=3)

children or

infants were

described as avoidant and 4 were ambivalent
group of

9

4

while the remaining 42.9%

were classified as avoidant.

100% of the children

being cared for in foster care were classified as

secure

(n=4) .
Although rates of
the caregiving groups,

insecure/secure infants differs among
security of

to differ significantly,

attachment was not

found

although this appears to be a

function of power.

Changes
Since
change

it was

in Caregivers and Attachment

felt that children who experienced a

in caregivers

from birth to the time of attachment

assessment may be at greater risk for developing an insecure
attachment relationship,

infants who experienced a change in

caregivers were compared with those who did not.

Eleven of

29

from birth

infants

(38%)

experienced change in caregivers
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to the time of attachment assessment.
63.6% were classified as
as

Of these infants,

secure while 36.4% were classified

insecure.
Those who experienced caregiver changes were compared

with infants who received stable care throughout the 15
months.

No differences

in distribution of attachment

classification were found.

Eighteen children with stable

caregivers throughout were not

found to be significantly

more secure than children who had experienced one or more
changes

in caregivers.

CHAPTER

V

DISCUSSION

This

study was designed to investigate whether

associations existed between prenatal
newborn behavior,

prenatal

substance use and

substance use and attachment,

newborn behavior and attachment quality.
relationships between prenatal
newborn behavior,

prenatal

This

and

study found

substance exposure and

substance exposure and attachment

as well as newborn behavior and attachment.
As hypothesized,

a relationship was

quantity and frequency of prenatal

found between the

substance use 4 weeks

prior to delivery and newborn behavior at
exposed to greater amounts of prenatal

1 month.

substances were found

to display a greater number of abnormal reflexes.
associations between prenatal

Infants

No other

substance use and newborn

behavior were found.
Purposes of this

study included investigating possible

relationships between prenatal

substance use and attachment,

and newborn behavior and attachment.

It was hypothesized
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that prenatal

substance use would not be related to

attachment quality at
prenatal

15 months of age.

As expected,

substance use 4 weeks prior to delivery was not

significantly related to attachment quality.
prenatal

substance use throughout

Unexpectedly,

9 months of pregnancy was

found to be positively associated in a dose-related fashion
to security of attachment at 15 months of age.
The third hypothesis of associations between newborn
behavior

(as assessed by the NBAS at 1 month of age)

attachment quality did not

and

find clusters or dimensions of

newborn behavior to be related to attachment quality.
individual

items

from the NBAS,

Two

ability to attend to

inanimate auditory stimuli and an ability to self-quiet,
were found to be associated with secure attachment.
analysis

Further

investigated the possibility of the emotional

expressiveness of

infants

influencing attachment

subclassification in the Strange Situation.
irritability was not
subclassification,

Although

found to be related to attachment

infants

classified as exhibiting more

avoidant behavior during the Strange Situation

(classified
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as A1;

A2 or B2)

were more likely to score high on

orientation items of

the NBAS than infants classified B.
•it

4

/

C-l or C2.
The expected finding of an association between prenatal
substance use 4 weeks prior to delivery and newborn behavior
is congruent with previous
prenatal

studies.

substance exposure and newborn behavior have been

replicated in many studies.

Findings have included poor

habituation to aversive stimuli,
hyper-

Relationships between

or hypotonicity,

tremulousness,

inability to become alert,

difficulties orienting to auditory and visual

stimuli,

increased irritability and difficulty regulating sleep and
alert
al.

states

1991/

(Chasnoff et al.,

Griffith,

one study has

1989/

1987/

1985/

Hawley & Disney,

1989/

Eisen et

1992).

found increased number of abnormal

Although
reflexes

when infants were assessed in the period immediately
following birth

(0-12 days),

this

finding is more consistent

with research investigating effects of prenatal

substance

use on infant behavior beyond the 2 week period following
birth

(Coles et al.

1992/

Tronick et al.,

1996).

These
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researchers have found relationships between drug-exposure
and newborn behavior

(up to 4 weeks of age)

which include an

increase in the number of abnormal reflexes,
regulation and poorer autonomic stability
1992;

Tronick et al.,

1996).

Furthermore,

poorer state

(Coles et al. ,
Tronick et al.

described dose-related effects of prenatal substance
exposure on newborn behavior.
The consistency of this finding strongly suggests that
an infant's behavior is being affected by exposure to
prenatal drugs up to 1 month of age.
however,

It remains unclear

why an increase in abnormal reflexes becomes more

apparent when infants are assessed >2 weeks of age and not
earlier. Are high amounts of substance use during pregnancy
"masking" abnormal reflex behavior throughout earlier infant
assessments,

or are reflexes becoming more abnormal as the

infant develops through the first month? It is possible that
assessment techniques currently employed may not be
sufficient in detecting behavioral differences among drugexposed infants.

More frequent assessments throughout the

newborn period as well as naturalistic observations of
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caregiver-infant interactions may be necessary to further
investigate possible influences of prenatal drug-exposure.
Specific abnormal reflexes displayed by infants in
other studies were compared with the current study.
Naproikowski et al.

(1996)

found infants exposed to cocaine,

displayed more ankle clonus,

nystagmus,

an abnormal crawl

reflex and hypertonicity in the arms and legs.

Although no

clear pattern of abnormal reflexes emerged within the
current sample,

60% of the infants

(n=15)

were found to

display hyper- or hypotonicity of their extremities,
33% of the infants

(

infants)

while

exhibited an abnormal tonic

neck reflex.
It is of concern that several studies have found an
increase in the number of abnormal reflexes among infants
who have been prenatally exposed to substances.

The

implications of this finding on the infant's future
development is of course not known at this time.

It will be

important to continue to follow infants who have been known
to display abnormal reflexes to more fully understand
whether this finding will impact subsequent development.
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An association between prenatal

substance use and

newborn interactive capacities was not
sample.
(1989)

This

finding is

found within this

contradictory to Chasnoff et al.

finding that prenatal

substance use was associated

with poor interactive capabilities of the infant.
the possibility remains

that there was

test a relationship between infant

insufficient power to

interactive abilities and

prenatal drug-exposure due to the small
Surprisingly,

62.1%

(n=18)

However

size of this sample.

of this high-risk,

economically disadvantaged sample was

found to be securely

attached to their primary caregiver at 15 months of age.
Previous

studies

investigating attachment quality of drug-

exposed infants have reported rates of
39%.

This

study's rate of

security among infants

42% higher than previous findings.
however,

that the

to other high-risk

62.1% rating of

Lyons-Ruth et al.

It

1985,

to 66%

is 23

to

should be noted

security is more similar

(non-maltreated)

security ranged from 57%

security between 20-

studies where rate of

(Egeland & Sroufe,

Schneider-Rosen et al.,

1981;

1985).
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Within this
classified as

sample,

"D"

the

(disorganized).

than the percentage of
it

24.1% of

"D"'s

Although this

1987).

1981/

Specifically,

found within this

current

study,

non-maltreated samples

Lyons-Ruth,

the level

Connell,

Zoll

& Stahl

of disorganized behavior

sample is approximately 12% higher than

other high-risk samples and
the Rodning et al.

is lower

found by Rodning et al.(1991),

is higher than other high-risk,

(Egeland & Sroufe,

infants were also

(1991)

(approximately)

14%

drug-exposed sample.

lower than
Within the

100% of the infants classified as

disorganized were being raised by their biological mother or
extended family member.

It

is unclear what may be accounting

for differences between studies.
various

samples

found between

could be due to interaction effects

drug-exposure or mediating/causal
postnatal

Discrepancies

environment

(i.e.

from

factors within the

case manager intervention,

maltreatment).
Although a relationship was not

found between prenatal

substance use 4 weeks prior to delivery and attachment,
positive association found between prenatal

the

substance use
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throughout the 9 months of pregnancy and attachment
at

15 months was unexpected.

While several

security

studies of drug-

exposed infants have found more optimal development
associated with increased drug exposure
Dreher et al.,

1994),

(Coles et al.,

1992;

they have not looked at attachment

behavior.
The association between more optimal attachment quality
and increased substance use seems

intuitively incongruent.

Speculation about the sort of postnatal
exists which allows

environment

that

for the facilitation of a secure

attachment relationship amongst these seemingly less than
optimal
offered.

circumstances.
First the small

sufficient
finding.

Three possible explanations are
sample size of

14,

may not be of

size to adequately assess the viability of this
Another possibility may be that maternal

characteristics which makes a mother more susceptible to
drug use during pregnancy are related to characteristics
which facilitate the development of a secure attachment.
One may only conjecture if/how substance use enables the
mother with a newborn to be more relaxed,

feel

less

stress
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and react more positively to her infant.
must

These questions

currently remain unanswered as these maternal variables

were not

studied within this

study.

A third possible explanation may lie in the degree of
social

support each caregiver-infant dyad perceived from

their case manager and/or other significant
within their family circle.

individuals

Described within case manager

notes were detailed descriptions of the general well-being
of the mother,

relationships with family members,

conditions and circumstances,
activity/abstinence,

living

substance use

activities provided to the mother by

both the case manager as well as other social agencies,
specific references to the mother's mood,
general

emotional

state.

The

"social

and

feelings and

support"

a client

perceived from others within her life was at times detailed
within case manager notes.
Differences

in the case manager's

style of writing,

the

length and content of notes became apparent between case
managers who appeared invested in their clients and those
who did not.

Discerning whether this type of

investment was
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perceived by the client as
view of

support,

required a

"gestalt"

the period of time from delivery to attachment

assessment.

Whether a mother felt that

case manager for social
tallying the hours of

she could rely on her

support was determined not by

contact or number of telephone calls

between the two individuals,

but by an overall

feeling of

connectedness that one was left with upon reading each case.
Of

the 17

mothers at

infants who were with their biological

the time of

later classified as
secure.

the attachment assessment,

insecure,

while 9 were classified as

Among the infants later classified as

9 biological mothers perceived another adult
member,
social

significant other,
support.

In 6

of

case manager)

the 9

8 were

cases,

secure,

(i.e.

7 of

family

as a source of

mothers perceived

their case manager among individuals within their social
support network.

Of the insecure infants,

only 3

of

8

biological mothers perceived their case manager as a source
of

social

support.

Surprisingly,

4 of

the women who later

developed insecure relationships with their infants,
received a great deal

of

contact time with their case

had
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managers.

In addition to regularly scheduled home visits,

telephone calls and transportation to and from medical
appointments,

their case managers

make unscheduled home visits,

frequently were asked to

telephone social

service

agencies on their behalf and provide transportation to
social

agencies and stores.

effort put

Despite the time,

forth by the case manager,

this

energy and

"support"

did not

appear to be a sufficient addition within the mother's life
to facilitate the development of a secure attachment
relationship.
In terms of

the case managers,

it remains unclear

if/how their support/intervention may have affected the
developing attachment relationship.

It

differences observed in the level of

security within the

present
be due

is

conceivable that

sample compared with other drug-exposed samples may
in part

to the

support

case managers and from others

caregivers received from their
in their lives.

It

is unknown

if mothers who perceived their case managers as a source of
social

support

increased the degree of maternal

towards their infant,

increased their ability to

sensitivity
"read"
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their infant's

cues and in general,

with their infant.

became more involved

Because no direct measures of maternal

sensitivity and responsitivity were taken during this
demonstration project,

it

is

impossible to discern if case

managers had any direct effect on these maternal behaviors.
However,

when special

(Rodning et al.,
sees

services given each drug-exposed group

1989;

current

sample)

are compared,

that both groups received coordinated social

infant medical
visits.

care,

However,

one

services,

developmental assessments and home

the mothers/caregivers of BayBright

infants were given the additional opportunity of utilizing
their relationship with their case manager on an
basis.

Many of

the managers placed themselves on 24-hour

alert allowing their clients to contact
felt they needed to.
times

"as-needed"

As a result,

them whenever they

case managers were at

contacted when their client's were lonely,

needed assistance with a problem,

afraid,

required crisis

intervention or support.
Although it

is beyond the capability of the present

study to evaluate the possible impact of

individual

case
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managers on the developing attachment relationship,

the

possibility remains that social support given to their
clients,

may have facilitated more positive interactions

between caregiver and infant,

subsequently increasing the

number of secure relationships found within this sample.
Further investigation of this component in the future will
be necessary to fully evaluate the influence of these
individuals on each family.
The third hypothesis of this study concerned possible
associations between newborn behavior and attachment
quality.

Although NBAS clusters or dimensions were not

found to be related to attachment security,

individual

infant behaviors including orientation to inanimate stimuli
and an ability to self-quiet were found to be related.
Although specific newborn behaviors have previously been
found to be associated with attachment quality
orienting,

irritability,

autonomic stability)

(i.e.
these studies

have assessed the infant's behavior during the neonatal
period

(birth to 12 days).

The findings of the current

study suggest that infant behavior continues to affect the
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developing attachment relationship beyond the newborn
period.
Relating the characteristics found to be associated
with secure attachment within this sample,
construct a mother-infant profile.

one can begin to

It has been noted that

substance-using women may be less available and responsive
to their infant,

either because of continued drug-use or

perhaps because of stresses in their lives as they attempt
to become drug-free.

Problematic interactions are likely if

the woman is presented with an infant who is "ready" to
interact with it's caregiver.
responsive to inanimate

However,

(versus animate)

an infant more
stimuli,

with an

ability to quiet her/himself during fussy periods,

may "fit"

better with a less responsive caregiver who may have
difficulty responding to her infant.

Therefore,

who is less available for interactions,

a caregiver

may be more suited

to an infant who requires less intervention.

Furthermore,

one wonders if the possibility exists that infants who
demonstrated an increase in their attention to inanimate
stimuli,

perhaps did so because they became more easily
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"overloaded" by animate stimuli
caregivers).

(i.e.

interactions with

Examination of the infant at one month of age

allows one to assess not only infant behavior,

but effects

of the caregiving environment on infant behavior as well
(Dreher et al.,

1994).

Individual infant and maternal

characteristics as well as characteristics acting in
combination must be accounted for as one attempts to
understand antecedents to attachment behavior.
Finally,

although no relationship was found between

traditional A-B-C attachment classifications and an infant's
interactive abilities,

these abilities were found to be

related to attachment subcategory placements.
with the findings of Belsky & Rovine
classified Alf

A2,

ability than B3,

(1987),

Concurring
infants

Bx or B2 displayed greater orienting

B4,

C± or C2 infants.

This lends further

support to the idea that temperamental characteristics may
distinguish infants within attachment classifications.
Infants who temperamentally appear more outgoing and
"interested"

in interacting with stimuli within their

environment,

provide their caregivers with more
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opportunities for interactions.

Conversely,

there are

potentially more opportunities for a caregiver to "ignore"
the infant and not respond,
or "avoid"

their infant.

therefore appearing to "reject"

Although the idea of increased

orientation associated with both insecure and secure
"avoidant"-type infants may at first appear contradictory to
previous behaviors found to be associated with secure
attachment.

Noteworthy is that orientation as a

temperamental characteristic is a behavior which becomes a
part of the transactional interaction between infant and
caregiver.

If orienting ability is viewed in terms of an

infant's "temperamental" behavior,

the notion that this

behavior is associated with insecure attachment appears
problematic.

In the transactional model,

characteristics/behaviors exhibited by one individual affect
the behaviors of another individual,

specifically how the

second individual will respond to the first.

As the

attachment relationship between a caregiver and his/her
infant develops,

the cycle of "exhibited behavior" and

"responding behavior" occurs repeatedly.

Infants who bring
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the temperamental characteristic of high orienting ability
to a relationship where their attachment partner
is "ready"

to respond to their initiatives,

(caregiver)

begin a cycle of

mutual responding which continues as the attachment
relationship develops.

Conversely the same infant with the

temperamental characteristic of "good" orienting ability may
be greeted with no response or avoidant behavior from their
caregiver.

These two divergent caregiver responses may begin

a cycle of interactions.

While caregiver responsivity to an

oriented infant may lead to a secure attachment,

this same

characteristic may be met with unresponsivity and begin a
cycle of interaction between the infant and caregiver which
leads to an insecure attachment.

Carecrivincr Environments
Beyond the three questions posed for this study,

the

effects of the various caregiving environments on attachment
was also explored.

Questions asked were: Did attachment

quality differ as a result of infants being reared by their
biological mother versus an extended family member versus
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foster care?

Was one caregiving group "superior"

in

facilitating the development of a secure attachment over
another environment?

Finally,

many infants within this

study experienced a change in primary caregiver from the
period of birth to time of the attachment assessment.

It

was of interest to investigate how and/or if an infant's
ability to form a secure attachment relationship was related
to a change in their caregiver from birth to 15 months of
age.
Security of attachment was not found to differ among
the three caregiving groups
family caregiver,
al.

(1991)

(biological mother,

foster care).

extended

Contrary to the Rodning et

study which found the majority of infants reared

by their biological mother to be insecurely attached,
was not the case in the present study.
infants in the current study
securely attached,

(18/29)

The majority of

were found to be

while 9/17 infants raised by their

biological mother were securely attached.
Interestingly,
insecure-avoidant

100% of the children classified as

(A)

this

were being cared for by their
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biological mother or an extended family member and 100% of
the children classified as insecure-ambivalent
being cared for by their biological mothers.

(C)

were

Conversely,

100% of the children in foster care were classified as
secure.

Still,

some extended family members were able to

care for infants and provide caregiving which facilitated
the development of a secure attachment relationship

(n=4).

These findings are in agreement with Rodning et al.

(1991)

who concluded that the postnatal environment rather than
prenatal drug-exposure was most likely a strong determinant
in the development of attachment.
The above findings suggest that foster care placement
may be advantageous to a child's developmental status
terms of attachment).

However,

(in

a word of caution must be

exhibited before arriving at that conclusion.

Timing of the

foster care placement remains a critical element within this
formula.

Of 5 infants who developed a secure attachment with

their primary caregiver,

3 had been placed in foster care

from birth while the remaining 2 had moved from their
biological mother to foster care before they had reached 6
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months of age.

The implications on the developing

attachment relationship of moving a child from a known
caregiver

(biological mother,

extended family member)

to a

foster care placement beyond the 6 month period is still
unclear.

Bowlby

(1980)

cautions that a change in an

infant's caregiver beyond the 6 month period may negatively
impact an infant's ability to form a secure attachment
relationship.

As the infants in the present sample had

changed from known to unknown caregiver before 6 months of
age,

this hypothesis was unable to be investigated.
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Summary and Implication for Future Research

This study focused on three specific questions
regarding possible associations between prenatal substance
use,

newborn behavior and attachment quality.

Prenatal

substance use was found to be related to newborn behavior
and to attachment quality at 15 months of age.

Aspects of

newborn behavior were found to be related to attachment
security.
Findings from this study suggest that infants exposed
to drugs prenatally continue to show physiological
abnormalities through the first month of life.
Specifically,

an increase in the number of abnormal reflexes

at the 1 month NBAS assessment was found to be associated in
a dose-related fashion to prenatal substance use 4 weeks
prior to delivery.

No specific pattern of abnormal reflexes

was found to be exhibited,

although 60% of the infants

displayed hyper- or hypotonicity in their extremities while
30% of the infants displayed an abnormal tonic neck reflex.

102

Unlike previous studies,
substances were not,

infants prenatally exposed to

as a group,

insecure attachment relationship.

more likely to develop an
Levels of secure

attachment in this sample were more similar to other highrisk samples than other drug-exposed samples.

Prenatal

substance use four weeks prior to delivery was not found to
be associated with attachment quality,

although substance

use quantified throughout the 9 months of pregnancy was
positively related to attachment quality.

Increased

attention to inanimate stimuli and an ability to self-quiet
were positively related to attachment security.

Finally,

when infant's subclassifications of attachment were compared
on measures of orienting ability and level of irritability,
infants classified as

were found to have higher

orientation scores than B3-C2 infants.

No differences were

found on measure of irritability.
As in previous studies,

attachment security was not

found to differ significantly among the three caregiving
groups.

However,

all of the infants being reared by foster

parents were found to be securely attached.

Infants who had
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experienced a change in caregivers were not more likely to
be insecurely attached.

Noteworthy is the fact that 100% of

the secure infants who had experienced a change in
caregivers did so before they reached 6 months of age.

More studies are necessary to continue to explore the
relationship between prenatal substance exposure and later
infant development.

Effects on newborn behavior beyond the

2-week assessment point prompt several questions.

It remains

unclear why different effects on newborn behavior are
observed at later versus earlier newborn assessments. One
wonders if there are other effects on behavior not emerging
until later in the infant's development,

and what is the

impact of these later findings? Questions from this study
remain regarding how/if the case manager component may have
impacted interactions between infant and primary caregiver
and its relationship with subsequent attachment quality.
Finally,

the implications of caregiver changes occurring

beyond the six month period and possible implications on
subsequent infant development requires future investigation.
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There continues
the

to be a need for further research on

socio-emotional development of

exposed to substances.

To do so,

infants prenatally
it will be important to

continue to study variables within the infant's postnatal
environment more systematically.
service agencies,

changes

in caregivers,

psychological availability of
and direct observation of

Social

caregiver,

interactions

support,
impact of

exposed infant

is

the postnatal
studied.

siblings,

postnatal drug use

including drug

involvement are only some of the areas which will
consideration as

impact of

require

environment of the drug-

Furthermore,

it will be

important

to continue the study of prenatal

exposure,

newborn behavior and attachment quality with

studies of

large numbers of

infants

substance

to replicate findings

and understand more completely the impact of drug-exposure
on infant development.
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Limitations and Potential

There are

several

Problem

limitations within this

study and

caution must be used in interpreting the results.
sample

is

self-selected,

generalization will be limited.

is possible that women who choose to enroll
Program have slightly different
overall population of
women.

As the
It

in the BayBright

characteristics than the

cocaine-using pregnant or post-partum

The description of participants

in the study

reported here were compared with the characteristics of the
non-enrolled BayBright
participate)

women.

(those women who declined to
This allowed an assessment of the

representativeness of this
characteristics of
marital

status,

sample with respect to general

the BayBright

sample,

ethnic background,

toxicology screen at delivery,
public assistance,
no differences were

such as age,

parity,

status of

gestational

status of

and quality of prenatal

care.

found between the two groups,

infant,

Although
limited
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generalization is required due to the self-selection within
the groups.
This

study relies on self-reports of

substance usage as

obtained by monthly interviews between case manager and
biological mother.
of error present
use.

It

of

is difficult to determine the margin

in the maternal

self-reports of

is noteworthy however that

obstetrical medical
reports

It

records

substance

in reviews of

compared with substance use

taken by the case managers,

prenatal

clinic records

toxicology screens often indicated negative drug screens

when the woman during the same time period was reporting
drug usage to her case manager.

This

suggests that trust

developed between the case manager and her/his client as
evidenced by the willingness of
usage when at
"clean"

the woman to indicate drug

the same time she was taking care to be

for her routine toxicology screens during pregnancy

clinic visits.
obstetrical

Therefore,

and neonatal

it

records as well

notes provided a more accurate
substance use.

is hoped that the use of

"picture"

as

case manager

of prenatal
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A further limitation is
the women in this
their pregnancy,
the effects of
Additionally,

the

fact that

the majority of

sample used multiple substances throughout
making it difficult to completely ascertain

cocaine versus effects

from other drugs.

the use of multiple substances and the effects

due to their interaction during gestation was also unable to
be assessed.
Finally,

the smallness of the attachment

subsample made

the generalizability of the findings to other populations
more difficult.

Small

sample size also limited the ability

to statistically control
Furthermore,

for confounding variables.

there was often insufficient power present to

statistically test

for relationships associated between

variables due to small

sample size.

Despite these limitations,

a strength of the current

study included the use of ethnographic techniques
manager notes)

(i.e.

case

which allowed for a more accurate

identification of

frequency,

quantity and substances used

throughout

the women's pregnancy.

provided a

"window"

Case manager notes

into the lives of women allowing for a
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more accurate picture of who the caregivers were,

the

circumstances and arrangements of their lives as well as
their stressors and day-to-day emotions.
support were provided within the notes,

Indices of social
through both

specific notations and "gestalt" overviews of the notes.
Apparent differences in the style and content of case
manager notes assisted in discerning the degree of
connectedness present in the case manager-client
relationship.

Without these rich and elaborate details

present within the case manager notes,

it would have been

necessary to rely more heavily on laboratory reports and
medical notes.

APPENDIX A
INFORMED MEDICAL CONSENT FORM

Baystate Medical

INFORMED

Center

CONSENT

Patient_

BMC MEDICAL RECORD #_

Title

of

Project:

BAY/BRIGHT

Valid Thru

PROJECT

I,_,

for myself

_,

agree

understand that
child.

The

to participate

everything that

essence

of

or on behalf

of

my child,

in this project.

would apply to me will

this project

I

apply to my

has been explained to me

as

follows.

PURPOSE OF

The

PROJECT:

purpose

of

this

project

comprehensive

care

infants.

project will

services
effort

The

(1)

improve

developmental

document

the

impact

of

decrease

the

incidence

to

identify and provide

women who use

involve

and specialized medical

to:

improve

for pregnant

is

cocaine

and their

outreach case management

and developmental

health outcomes

in an

for women and children;

outcomes

for

cocaine-exposed

cocaine

use

of

and prevalence

follow-up

fetal
of

infants;

outcome;

cocaine use

and

(2)

(3)

(4)

among

pregnant women.

PROCEDURES:

Participation
pregnant

in the project

and postpartum women and their

Greater Springfield area.
prenatal

clinics,

obstetricians,
service

will

case

managers

will

aim at

infants

neighborhood health centers,

Case management

from the

cocaine-using
residing

Participants will be

drug treatment programs,

agencies.

include

Brightside

recruited through
private

and a variety of

services will
for

involving the participants

Families

in the

social

be provided be

and Children and

in appropriate

drug
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-

treatment programs,

counseling,

community resources.
identification,
months old.

2

-

and other intervention and

Services will be provided from the point of

through pregnancy,

and until the child is 36

Information concerning my family and drug history,
use,

current drug

and the presence of other medical problems will be assessed

using standard questionnaires.
presence of

Urine toxicology screening for the

cocaine or other illicit substances will be performed

on me and my child as

indicated.

Medical and developmental

evaluations on my child will be performed by the staff of the
Department of
birth and at

Pediatrics,
1,

3,

6,

9,

Baystate Medical Center,
12,

18,

24,

at the time of

30 and 36 months of age.

I understand that the following risks or discomforts may
occur as a result of my participation in this project:

(a)

I will

be asked questions concerning my past and current drug use and may
be asked to have a urine screening test to determine
drugs are present

in my system,

(b)

if

if

illegal

illegal drugs are present

in my baby's system at the time of birth a referral will be made
to the Department of Social Services.

However,

be made by the project staff to support me

every effort will

in remaining drug free

during and after my pregnancy and to preserve my family unit.
I also understand that the possible and desired benefits of
my participation in this project are:

(a)

to increase the

accessibility of drug treatment and other support services for me:
(b)

to assure high quality prenatal services early in my

pregnancy,

(c)

child,

to optimize my child's medical and developmental

(d)

to enhance the relationship between me and my

growth.
COSTS:
I understand that participation in this research project will
not affect any of the ordinary or customary hospital or out¬
patient

charges associated with the treatment of my condition.

PATIENT ENROLLMENT/LENGTH OF STUDY
I understand that

100 women and their newborn babies are to

be enrolled in this project and that
findings that

I will be

could affect my treatment.

informed of any new

This project

is expected

Ill

-

3

-

to last from the time of my enrollment
child is 36 months old.

into the project until my

CONFIDENTIALITY:
I understand that medical

information produced by this study

will become part of my child's hospital record and will be subject
to the confidentiality and privacy regulations of Baystate Medical
Center.
If the data are to be used for publication in the medical
literature or for teaching purposes,

no names will be used.

ALTERNATIVES TO PARTICIPATION:
I

am aware that

this project.

I am under no obligation to participate in

I may withdraw my participation at any time without

prejudice to my medical treatment at Baystate Medical Center.
REQUEST FOR ADDITIONAL INFORMATION
I

further understand that

should I have any questions about

my treatment or other matters relative to me and my child's
participation in this project,

I may call Edward N.

Director of Ambulatory Pediatrics at
Ph.D.,

Director,

784-5083

Medical Research Office at

A copy of this

Bailey,

M.D.,

or Warren Foote,

784-4356.

Informed Consent Form has been given to me and

the project explained to me by:
Principal

Investigator Name:
Signature:

Patient/Parent Guardian Name:
Signature:
Date:

Edward N.

Date:

M.D._

_
_
_
_

Discussion and signature witness by:
Signature:

Bailey,

APPENDIX B
SUBSTANCE USE/ABUSE HISTORY FORM

Client Name _Case Manager
ID__
Date___
BAYBRIGHT PROJECT
SUBSTANCE USE/ABUSE HISTORY
In the past month,

have you used any of the

SUBSTANCES

(1)

YES

(0)

NO

AGE
First

following substances?

LAST

Usual Rt.

Use

of Admin.

Pattern of
Substance use

Used
1.

Alcohol

Codes When
Last Used
1

12+ Mo.

2

7-12 Mo.

2.

Mariiuana

3

3-6 Mo.

3.

Cocaine

4

1-2 Mo.

4.

Crack

5 This mo.

5.

Amphetamines

6.

Barbituates

7.

Hash

1 Oral

8.

Heroin

2 Smoking

9.

Morphine

3

Intramuscular

4

Inhalation

5

Intravenous

Route of Admin.

10.Hallucinoqenic/PCP
11.Inhalants
12.Tranquilizer

Pattern of Sub.

13.Methadone

Use

14.Ice

1 No use past
mo.

15.Tobacco
16.Other

2

1-3 X per mo

3

1-2 X per wk
3-6 X per wk

Primary Substance_Am.

of Consumption_

4

Poly Substance Use_Am.

of Consumption_

5 Once a day

Comments

_

Did your cigarette

6

> 1 X per day

smoking increase_ or decrease_?

How many cigarettes do you smoke a day_?
Current and past substance abuse treatment_
Agency

Modality

From

To

Length of Stay

APPENDIX C
SUBSTANCE USE MONTHLY FORM

Client Name __Case Manager
ID__
Date_
BAYBRIGHT PROJECT
MONTHLY UPDATE
In the past month,

have you used any of the following substances?

SUBSTANCES

(1)
(0)

1.

Alcohol

2.

Mariiuana

3.

Cocaine

4.

Crack

5.

Amphetamines

6.

Barbituates

7.

Hash

YES
NO

Usual Rt.

Pattern of

of Admin.

Substance use

Route of
Admin.

8.

Heroin

lOral

9.

Morphine

2Smoking

10.Hallucin-

3 Intramuscular

oqenic/PCP

llnhalation

11.Inhalants

5Intravenous

12.Tranquilizer
13.Methadone

Pattern of Use

14.Ice

1 No use past
mo .

15.Tobacco

2 1-3 X per mo

16.Other

3

1-2 X per wk
3-6 X per wk

Primary Substance_

_Am.

of Consumption,

4

Poly Substance Use_

_Am.

of Consumption,

5 Once a day
6

Comment s_
Did your cigarette smoking increase_
How many cigarettes do you smoke a day.

or decrease
•?

> 1 X per day

APPENDIX D
NEONATAL BEHAVIORAL AND ASSESSMENT SCALE

Behavioral and Neurological Assessment Scale
Infant’s name

Date

Sex

Age

Mother’s ape

Father’s age

1 lour

Born
l ather's S.li.S
Apparent race

Exatnincr(s)
Conditions of examination

Place of examination

IJirthweipht

Dale of examination

Time examined

Length

Time last fed

1 lead circ.

Type of delivery

Type of feeding

Length of labor

Apgar

Type, amount and timing of medication given mother

Birth order
Anesthesia?
Abnormalities of labor

Initial state: observe 2 minutes
1

2

3

4

5

6

deep

light

drowsy

ahrl

active

crying

3

4

5

6

Predominant states (mark two)

•
2

1

Elicited Responses
O*

L
1

Plantar grasp
Hand grasp

1

Ankle clonus

M

II

Descriptive paragraph (optional)

Af

2

3

Attractive

0

1

2

:•

2

3

Interfering variables

0

I

2

;■

2

3

- Need for stimulation

0

1

2

:•

Babinski - ’ —

1

2

3

Standing

1

2

3

1

2

3

1

2- -3
2
3

sucking with nothing in mouth
locking onto visual or auditory stimuli

1

2

3

postural changes
state change for no observable reason

Automatic walking
Placing
Incurvation

-

-

•

■

Crawling
Glabella

1

2

3

Tonic deviation of head and eyes

1

2

3

Nystagmus

1

2

3

Tonic neck reflex

1

2

3

Moto

1

2

3

Rooting (intensity)

1

2

3

Sucking (intensity)

1

2

3

Passive movement

1

2

3

Arms R

1

2

3

.L

1

2

3’

R

1

2

3

L

1

2

3

Legs

O'
At

= response not elicited (omitted)
= asymmetry

What activity does he use to t|uiet self?
hand to mouth

COMMENTS:

1
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'Behavior Scoring Sheet
Initial stale
Predominant stale

O

Sente (Note State)

1

Response decrement to liylrl (1,2)

2.

Response decrement to rnttlc (1.2)

3

Respottsc decrement to bell (1,2)

4

Rcs|>onsc decrement to tactile stimulation of foot (1,2)

5.

Orientation — inanimate visual (4,5)

6.

Orientation—inanimate auditory (4,5)

7.

Orientation—inanimate visual and auditory (4.5)

8.

Orientation—animate visual (4,5)

9.

Orientation—animate auditory (4,5)

10.

*

*

'

'*

5

7

)

tt

Orientation—animate visual and auditory (4,5)

11.

Alertness (4 only)

12.

General tonus (4.5)

13.

Motor maturity (4,5)

14.

Pull to-sit (4,5)

I
i

15. Cuddliness (4,5)
16.

Defensive movements (3,4,5)

17.

Consolability (6 to 5,4,3,2)

18.

Peak of excitement (all states)

j

19.

Rapidity of build-up (from 1,7. to 6)

j

20.

Irritability (all awake states)

j

21.

Activity (3,4,5)

i
i

22. Tremulousness (all states)
23. Startle (3,4,5.6)
24.

Lability of skin color (from 1 to 6)

25.

Lability of states (all states)

■

;
i

■

Hand-to-mouth facility (all states)

28.

Smiles (all states)

29.

Alert responsiveness (4 only)

30.

Cost of attention (3,4,5)

31.

Examiner persistence (all states)

1

Robustness and endurance (all states)

34.

Regulatory capacity (all stales)

35.

State regulation (all states)

36.

11 a lance of motor tone (all states)

37

Reinforcement value of infant’s behavior (all slates)

j
!
i
i

;
i

r

!

I~

i
i

i

i

32. General irritability (5,6)
33.

1

i

26. Self-quieting activity (6,5 to 4,3,2,1)
27.

i

i
1 „

i

i

t

!

j

i

i

•
!

i

j

i
1
»

J :dii _ _1_i
i

!
i

_

APPENDIX E
STRANGE SITUATION EPISODES
Episode 1:
brief,

Mother,

Baby,

introductory episode.

to the experimental

room.

and Observer.

This

is a very

Mother and baby are introduced

Mother is

shown where to put the

baby down and where she is to sit after having put him down.
Mother has been instructed to carry the baby into the room.
Meanwhile the Observer notes

the baby's response to the new

situation from the safety of mother's arms.
as

soon as he has

completed the

Episode 2:

Mother and Baby.

instructions.*
M puts B down midway

between S's and M's chair facing the toys.
her chair and reads
expected that B will
objects

in it,

Observer leaves

(or pretends to read)

She then goes to
a magazine.

It is

explore the room and manipulate the

especially the toys.

not to initiate an intervention,
wants a response from her,

M has been instructed

although if B obviously

she is to respond in whatever way

she considers appropriate.
For 2 minutes M will direct B's attention neither to
the toys nor to other objects
minutes,

in the room.

B has not begun to explore the toys,

given to M

(a knock on the wall)

toys and to try to stimulate his
minute

is allowed for this

When 3 minutes are nearly up,
experimental

after 2

a signal

is

for her to take him to the
interest

in them.

One

stimulated exploration.

Meanwhile 0 times the episode,

The

If,

beginning when M puts B down.
he cues S to go to the

room.

focus of

the observation is on the amount and

nature of B's exploration of the strange-situationlocomotor,

manipulatory,

and visual-and on the amount and

nature of his orientation to M.

* Here and elsewhere in these instructions,
for Mother,

B for Baby,

0 for Observer and S

M stands

for Stranger.
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Episode 3:
B before)

Stranger,

enters and says to M:

stranger."
remains
not
of

Mother and Baby.

She

silent

"Hello!

S

I'm the

immediately seats herself
for 1 minute.

(who has never me
in S's chair and

She may watch B,

but should

stare at him if B seems apprehensive of her.
1 minute,

0 knocks on the wall

conversation with M.

M,

to begin talking until

S

meanwhile,
initiates

the end of another minute,
interaction with B.
signal

S

is

S to begin a

has been instructed not
interaction with B.

At

signaled to initiate

At the end of 3 minutes,

the end of the episode.

room unobtrusively,

to signal

At the end

At this

0 knocks to

signal M leaves the

leaving her handbag behind on her chair

and choosing a moment

to leave when B seems occupied either

with S or with the toys.
The focus of the observation is how much and what kind
of attention B pays to S,

in comparison with the attention

he pays to M or to exploration,

and on how B accepts S's

advances.
Episode 4:
episode as

Stranger and Baby.

0 begins to time the

soon as M leaves the room.

to the observation room.

As

reduce interaction with B,
that M has gone,

if,

B resumes exploring,

M,

meanwhile,

soon as M has gone,

comes

S begins to

so that B has a chance to notice

indeed he had not already noticed.
S retreats

quietly as M did previously,
any advances B may make.

If

to her chair and sits

although she is to respond to

We are primarily interested in the

amount of exploring B will undertake

in contrast with the

amount he did when he was alone with M.
If,

however,

B cries,

distract B with a toy;
attempt

S will

if this

intervene,

trying to

fails to calm him,

S will

to comfort B by picking him up if he permits and/or

by talking to him.

If

S

is

successful

in comforting B,

then puts him down and again attempts to engage his
in the toys.
Three minutes are allowed for this episode,

she

interest

although it

may be curtailed should B become highly distressed and
unresponsive to S's efforts to distract or comfort him.
Just before 3 minutes are up
be curtailed),

(or sooner if the episode is to

0 cues M to return to the experimental

room.
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We are interested in the amount and nature of B's
exploration in contrast with earlier episodes.

We are also

interested in B's response to M's departure-crying,
behavior,

and any acute distress.

stranger is also of

importance,

being picked up and put down,
Episode 5:
voice.
again,

B's response to the

including his response to

and any clinging that he does.

Mother and Baby.

door and speaks outside,

M approaches

opens

the door,

and pauses

to allow B to mobilize a response to her if he is
M is

instructed to make the baby comfortable,

finally settling him on the floor,
the toys.
minutes,

and interesting him in

Meanwhile S leaves unobtrusively.
or when it

is judged that B is

ready for the next episode,
picks a moment

M is

(if possible)

occupied with the toys,
says

the closed

loudly enough that B can hear her

She pauses a moment,

going to.

chair,

search

and goes

"bye-bye"

settled enough to be

signaled to leave.

She

when B seems cheerfully

gets up,

to the door.

After 3

At

puts her handbag on her
the door she pauses and

to Be and leaves the room,

closing the door

securely behind her.
In general

in this episode we are interested in

observing B's response to M after her absence and their
interaction after her return.
Episode

6:

Baby alone.

0 begins

timing when M leaves.

Three minutes are allowed for B to explore the room while he
is alone.

If he cries when M departs,

he is given a chance

to recover in the hope that he may do some exploring,

but

if

he becomes acutely distressed the episode is curtailed.
We are interested,

of course,

both in B's exploratory

situation and in his reaction to his mother's departurecrying,

search behavior,

movements,

the 3 minutes

Stranger and Baby.

Just before the end of

(or upon a decision to curtail Episode 6),

to return.

outside,

tension

and so on.

Episode 7:
cues S

grumbling vocalizations,

S approaches the closed door and speaks

loudly enough that B can hear her voice.

pauses a moment,

0

opens the door,

and pauses again,

She
to allow
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B to mobilize a response
timing Episode 7
If B is

as

if he is going to do so.

soon as S enters.

crying,

S will

first attempt to soothe him,

picking him up if he will permit

it.

she will put him down and attempt
he gets

to her chair.

the time S enters,
does not
play.

When and if he calms,

to engage him in play.

interested in the toys and begins to play,

gradually retreat
come,

0 begins

she

S will

If B is not distressed at

invites him to come to her.

If B

she approaches B and attempts to initiate

If he becomes

interested in the toys and begins to

play with them himself,

S will gradually retreat to her

chair.

if B signals that he wants

In either case,

interaction or contact with S,
wishes,

If

and in general

she

she will

respond to his

is to gear her behavior to B's

behavior.
In this episode we are interested primarily in B's
response to S-how readily he is
seeks or accepts

contact,

soothed by her,

whether he will

whether he

interact with her

in play-and in how this response compares with B's response
to M in the reunion episodes.
whether the pull
S

of the toys

Also we are interested to see
is

strong enough that B permits

to become nonparticipant.
Episode

minutes

8:

Mother and Baby.

Just before the end of 3

(or upon a decision to curtail Episode &),

0 cues M

to return.

M opens the door and pauses a moment before

greeting B,

giving him an opportunity to respond

spontaneously.
him up.
Adapted

She then talks

Meanwhile S

from Ainsworth,

to the baby and finally picks

leaves.

Blehar,

Waters

& Wall,

1978
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